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Description

[0001] The present patent application concerns an op-
erating method, a heat exchanger and a reversible re-
frigeration circuit, in particular for a heat pump with cycle
inversion with the formation of condensate. It is known
that a heat pump comprises a reversible refrigeration cir-
cuit, which in turn comprises: a fin heat exchanger adapt-
ed to be installed in an outdoor environment; and a utility
adapted to be installed inside a room to be conditioned.
[0002] The heat exchanger in turn comprises: mani-
folds; one or more heat exchange pipes which fluidly con-
nect the manifolds to one another; and a plurality of fins
which project radially, in a known way, from said heat
exchange pipes.
[0003] During use of the exchanger, it is known that
the manifolds and the heat exchange pipes are flowed
through by a refrigerant fluid in a first or in a second di-
rection according to the type of use; whereas the finned
pack is always flowed through by an air flow in a given
direction. Therefore, in an operating condition the refrig-
erant fluid and the external air are in equicurrent, thus
reducing the efficiency of the cooling circuit. This is par-
ticularly disadvantageous when the refrigerant circuit is
operated to heat the utility, as will be described in further
detail below.
[0004] It is also known that the heat exchanger acts as
a condenser or evaporator of the refrigeration cycle, ac-
cording to the direction in which the refrigerant fluid flows
through the inside of the refrigeration circuit. In the case
of operation of the exchanger of known type as an evap-
orator (therefore supplying heat to the utility), the refrig-
eration circuit has a low efficiency, especially when the
heat exchanger is installed in an outdoor environment at
low temperatures.
[0005] In fact, during the winter period the outdoor tem-
peratures can be extremely low and, due to the degree
of relative humidity of the air, evaporation temperatures
inside the heat exchanger can drop well below 0°C, frost-
ing the humidity contained in the air on the surface of the
heat exchanger fins.
[0006] It can be observed that the frost or, even worse,
a layer of ice on the heat exchanger fins prevents optimal
passage of the air and jeopardizes correct operation of
the heat exchanger.
[0007] EP 2 500 676 A1 discloses an operating method
of a reversible refrigeration circuit, the circuit comprising:
a heat exchanger, which is installed on the outside of a
room to be conditioned, and a utility, which is installed
on the inside of the room to be conditioned; wherein the
heat exchanger is suited to be flown through, on the out-
side, by an air flow in a given direction and, on the inside,
by a refrigerant fluid; wherein the fluid can selectively
flow either in a first direction or in a second direction;
wherein the refrigerant fluid is always fed through the
heat exchanger in a countercurrent flow relative to the
direction of the outside air whatever the feeding direction
of the refrigerant fluid on the inside of the refrigeration

circuit is.
[0008] The object of the present invention is to reduce,
or even avoid, the formation of frost or ice on the fins of
a heat exchanger installed outdoors, when the refriger-
ation circuit is used to heat the utility.
[0009] The object of the present invention is to provide
an operating method and a heat exchanger which over-
come the above-mentioned drawbacks.
[0010] According to the present invention, an operating
method according to claim 1 and a heat exchanger ac-
cording to claim 4 are provided. In claim 5 a refrigeration
circuit using the heat exchanger in claim 4 is provided.
The invention will now be described with reference to the
accompanying drawings, which illustrate a non-limiting
embodiment example, in which:

- figure 1 illustrates a diagram of operation of the re-
frigeration circuit according to the present invention
in a first operating configuration;

- figure 2 is similar to figure 1 and illustrates the dia-
gram of the refrigeration circuit according to the
present invention in a second operating configura-
tion;

- figure 3 is a schematic view, partially in section in a
plane, of a detail of the refrigeration circuit according
to the present invention;

- figure 4 is a lateral schematic view, partially in sec-
tion, of the detail of figure 3;

- figure 5 represents schematically and by way of ex-
ample a top plan view of the detail of figure 3 ap-
pearing in figure 4e; and

- figure 6 illustrates an enlargement partially in section
of a detail of figure 5.

[0011] In figure 1, the number 1 indicates as a whole
a refrigeration circuit of a heat pump 2 which comprises:

- a compressor 3;
- a switch 4 adapted to regulate the feed direction R1

or R2 of a refrigerant fluid F inside the refrigeration
circuit 1;

- a heat exchanger 5, which is adapted to be installed
on the outside of a room H to be conditioned;

- a thermal expansion valve 6; and
- a utility 7, which is adapted to be installed inside a

room H to be conditioned.

[0012] In particular, the thermal expansion valve 6 is
a thermostatic valve of known type and illustrated sche-
matically.
[0013] The switch 4 is of known type and illustrated
schematically. The switch 4 is connected, in a known
way, both to the inlet I and to the delivery 0 of the com-
pressor 3.
[0014] The refrigeration circuit 1 further comprises:

- a branch 8 which fluidly connects the switch 4 to the

1 2 



EP 3 070 418 B1

3

5

10

15

20

25

30

35

40

45

50

55

exchanger 5;
- a branch 9 which fluidly connects the exchanger 5

to the thermal expansion valve 6;
- a branch 10 which fluidly connects the thermal ex-

pansion valve 6 to the utility 7; and
- a branch 11 which connects the utility 7 to the switch

4.

[0015] In addition, the heat pump 2 comprises:

- a deviation branch 12, which connects the branch 9
to the switch 4 in parallel to the exchanger 5;

- a deviation branch 13 which connects the branch 9
directly to the inside of the exchanger 5, as will be
illustrated in further detail below; and

- a by-pass branch 14, which fluidly connects the
branch 10 to the branch 9 in parallel to the thermal
expansion valve 6.

[0016] According to the illustrations of figures 1 and 2,
the branch 8 comprises a non-return valve 16, which al-
lows flow of the fluid F in the direction R1 from the switch
4 towards the exchanger 5.
[0017] The branch 9 comprises a non-return valve 17,
which allows flow of the fluid F in the direction R1 from
the exchanger 5 towards the thermal expansion valve 6.
The deviation branch 13 connects to the branch 9 down-
stream of the valve 17.
[0018] The deviation branch 12 comprises a non-re-
turn valve 18, which allows flow of the fluid F in the di-
rection R2 from the exchanger 5 towards the compressor
3.
[0019] The branch 14 comprises a non-return valve
15, which allows flow of the fluid F in the direction R2
from the utility 7 towards the exchanger 5.
[0020] The deviation branch 13 comprises a non-re-
turn valve 19, which allows flow of the fluid F in the di-
rection R2 from the utility 7 to the exchanger 5, a thermal
expansion valve 20 and a distribution system 21, as will
be illustrated in further detail below. The thermal expan-
sion valve 20 is arranged along the deviation branch 13
between the valve 19 and the distribution system 21.
Preferably, the thermal expansion valve 20 is a thermo-
static valve of known type and illustrated schematically.
[0021] The distribution system 21 comprises a distrib-
utor 22 (of known type and generally called Venturi gas
distributor) and a plurality of capillary tubes 23, each of
which has an end portion 24 and an end portion 25.
[0022] As illustrated in the figures, the distributor 22
comprises a body axially symmetrical and hollow inside,
which has a substantially frustoconical shape, in partic-
ular having a narrowing, so as to create a Venturi effect
inside it.
[0023] The distributor 22 has a plurality of radial open-
ings (of known type and not illustrated); in each radial
opening, an end portion 24 of a respective capillary tube
23 is engaged in a known way and is schematically illus-
trated.

[0024] According to figure 3, the heat exchanger 5 is
of the fin type, with a longitudinal axis L and is adapted
to be lapped by an air flow according to the direction W
substantially perpendicular to the axis L and illustrated
in figure 3.
[0025] In particular, the exchanger 5 comprises: a
manifold assembly 27, a manifold assembly 28, a plural-
ity of heat exchange pipes 40 substantially parallel to the
axis L, each pipe 40 being bent so as to form coils with
a plurality of sections parallel to one another, and a plu-
rality of fins of known type and not illustrated. Substan-
tially the fins are perpendicular to each heat exchange
pipe 40. In the figures, the schematic block 29 represents
a heat exchange unit of known type comprising heat ex-
change pipes 40 and fins.
[0026] According to figure 3, the manifold assembly 27
comprises a manifold 30 having an internal cavity 31 and
a longitudinal axis A substantially perpendicular to the
axis L, an inlet 33, a plurality of pipes 34, which commu-
nicate with respective pipes 40 of the heat exchange unit
29, and a plurality of openings 32. In particular, the pipes
34 are adapted to establish communication between the
cavity 31 of the manifold 30 and the heat exchange pipes
40 (illustrated in figure 4) of the heat exchange unit 29.
[0027] The pipes 34 project from a longitudinal wall 36,
which is opposite the wall 35. Each pipe 34 is adapted
to establish communication between the cavity 31 and
the outside. The pipes 34 are substantially perpendicular
to the axis A and are uniformly distributed along the axis
A. Each pipe 34 has an internal diameter adapted to
house a respective capillary tube 23.
[0028] Each opening 32 is provided on the wall 35 and
is arranged substantially at a respective pipe 34. Each
opening 32 has a diameter adapted to house a respective
capillary tube 23.
[0029] According to figure 3, an end portion 25 of a
capillary tube 23 is arranged across the respective open-
ing 32 and the cavity 31 of the manifold 30 and is inserted
inside a respective pipe 34.
[0030] The capillary tubes 23 are tightly fixed on the
wall 35 of the manifold 30. In particular, each capillary
tube 23 is braze-welded with the wall 35.
[0031] Advantageously, each pipe 34 and each capil-
lary tube 23 define two inlets I1 and I2 feeding a respec-
tive pipe 40 of the heat exchanger 5. The inputs I1 and
I2 are distinct from each other and are configured to feed
fluid F supplied by two different branches of the refriger-
ation circuit 1.
[0032] The inlet I1 is composed of the circular crown
51 delimited between a pipe 34 and the respective cap-
illary tube 23. Advantageously, the inlet I1 faces the in-
side of the cavity 31 of the manifold 30 and is configured
to feed into the respective pipe 40 the fluid F in the form
of superheated vapour Vss coming from the branch 8
when the fluid flows inside the refrigeration circuit 1 in
the direction R1.
[0033] Advantageously, the inlet 12 is composed of the
area 50 through which the capillary tube 23 passes. The
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inlet 12 is configured to feed the fluid F in the liquid-vapour
two-phase state Lv coming from the branch 13, through
the feed system 21, when the fluid flows inside the re-
frigeration circuit 1 in the direction R2.
[0034] In other words, advantageously, the heat ex-
changer 5 of the type described above has for each pipe
40 two inlets I1, I2 configured to feed fluid F coming from
two different sources (from the branch 8 through the man-
ifold 30 or from the branch 13 through the feed system
21) and in two different physical states.
[0035] Thanks to the possibility of feeding each pipe
40 with two different types of sources (manifold 30 or
feed system 21) through two respective inlets I1, I2, ac-
cording to the feed direction R1, R2 of the fluid F in the
refrigeration circuit 1 (or according to the state of the fluid
F which is fed to the heat exchanger 5), optimal operation
and maximum efficiency of the heat exchanger 5 are al-
ways guaranteed.
[0036] The inlet 33 projects from a longitudinal wall 35
of the manifold 30 and is arranged in a substantially cen-
tral position of the manifold 27. The inlet 33 connects the
cavity 31 with the outside.
[0037] The manifold assembly 28 is of known type and
comprises a manifold 37 substantially parallel to the man-
ifold 30 and an outlet 38, which is arranged at one end
of the manifold 37.
[0038] It is observed that the present solution can be
applied regardless of the refrigerant fluids used.
[0039] Furthermore, the present solution is applicable
both to systems with electromechanical type control and
to systems with microprocessor control combined with
appropriate control software.
[0040] In use, the switch 4 is operated in a known way
(manually or by traditional control means) so as to set
the operating configuration of the refrigeration circuit 1
to cool or heat the utility 7.
[0041] As illustrated in figure 1, to cool the utility 7, the
switch 4 directs the refrigerant flow F in the direction R1
inside the circuit 1.
[0042] During operation of the refrigeration circuit 1 to
cool the utility 7, the heat pump 2 operates substantially
like a traditional heat pump 2.
[0043] In particular, the flow F coming out of the com-
pressor 3 in the state of superheated vapour Vss is con-
veyed to the exchanger 5 through the branch 8. The su-
perheated vapour Vss enters the manifold assembly 27
through the inlet 33 and flows, in a known way, through
the pipes 40 of the exchanger 5 in a countercurrent flow
relative to the direction W of the air flow, as illustrated in
figure 4.
[0044] During crossing of the exchanger 5, the super-
heated vapour Vss condenses to obtain, at the outlet of
said exchanger 5, substantially saturated liquid Ls, which
is directed to the thermal expansion valve 6. As it crosses
the thermal expansion valve 6, the fluid F in the saturated
liquid state Ls passes to a liquid-vapour state Lv and is
directed to the utility 7, which acts as an evaporator.
[0045] Through the utility 7, the fluid F in the liquid-

vapour state Lv passes to the saturated vapour state Vs
and is sent to the inlet I of the compressor 3 through the
switch 4.
[0046] During operation of the refrigeration circuit 1 to
cool the utility 7, the thermal expansion valve 20, the
deviation branch 12, the deviation branch 13 and the by-
pass branch 14 are closed.
[0047] As illustrated in figure 2, to heat the utility 7, the
switch 4 directs the refrigerant flow F in the direction R2
inside the refrigeration circuit 1.
[0048] The flow F coming out of the compressor 3 is
in the state of superheated vapour Vss and is sent to the
utility 7, which operates as a condenser. Through the
utility 7 the refrigerant fluid F passes to the saturated
liquid state Ls. It is observed that in this operating con-
figuration the thermal expansion valve 6 is closed and
the saturated liquid Ls crosses the by-pass branch 14.
Furthermore, the saturated liquid Ls is conveyed through
the deviation branch 13 and across the thermal expan-
sion valve 20.
[0049] Through the thermal expansion valve 20 the
saturated liquid Ls passes to the liquid-vapour two-phase
state Lv. Through the distributor 21 the liquid-vapour Lv
is uniformly distributed among all the capillary tubes 23,
each of which conveys directly the liquid-vapour Lv inside
a respective pipe 40. In particular, each capillary tube 23
feeds the fluid F in the liquid-vapour two-phase state Lv
into a respective pipe 40 through a respective inlet 12.
[0050] In this way, the fluid F in the liquid-vapour state
Lv is uniformly distributed inside the exchanger 5 (in other
words the fluid F in the liquid-vapour state is uniformly
distributed among the pipes 40 of the heat exchanger 5),
without the risk of the liquid separating from the vapour
inside the manifold assembly 27 (which would inevitably
lead to poor operation of the exchanger 5).
[0051] Furthermore, it can be observed that the fluid F
in the liquid-vapour state Lv is fed into the exchanger 5
in a countercurrent flow relative to the direction W of the
air thanks to the unit formed of: the deviation branch 13,
the thermal expansion valve 20, the distributor 22 and
the pipes 34.
[0052] Through the exchanger 5, the fluid F is trans-
formed into saturated vapour Vs and is fed through the
deviation branch 12 to the switch 4. Then, through the
switch 4, the saturated vapour Vs is sent to the compres-
sor 3.
[0053] It is observed that the fluid F can be any type
of refrigerant fluid commonly used in heat pumps. For
example the fluid F can be a fluid chosen from those
indicated in the ASHRAE classification.
[0054] As illustrated above, in the heat pump 2 the re-
frigerant fluid F crosses the exchanger 5, again in a coun-
tercurrent flow relative to the direction W of the air.
[0055] In this way, also when the utility 7 is heated and
the flow F flows in the direction R2, a higher evaporation
temperature is guaranteed with respect to the heat
pumps of traditional type in which the fluid F in the liquid-
vapour state Lv is in equicurrent with the direction W of
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the air.
[0056] In this way a higher evaporation temperature is
obtained and it is possible to avoid the formation of ice
on the fins of the exchanger 5. Therefore, the method
and the refrigerant circuit 1 described above improve the
refrigeration efficiency of the heat pump 2.
[0057] Furthermore, by feeding the pipes 40 with two
different inlets I2 and I1 and respective different distribu-
tion systems (the manifold 30 or the capillary tubes 23),
according to the state of the fluid F (superheated vapour
Vss in the case of feeding through the branch 8 or liquid-
vapour Lv in the case of feeding through the branch 13)
which is fed to the heat exchanger 5, the fluid F, especially
when in the liquid-vapour state Lv, is prevented from fol-
lowing, inside the exchanger 5, preferential paths gen-
erated by its physical state, thus reducing the perform-
ance of the heat exchanger 5.
[0058] Therefore, the solution of the type described
above always guarantees optimal operation and maxi-
mum performance of the heat exchanger 5 in any oper-
ating condition, minimizing in particular the negative ef-
fects of the flow of fluid F in the liquid-vapour state Lv
thanks to the use of the double feed system of the pipes
40, and in particular to the use of the capillary tubes 23.
[0059] It has been ascertained that a method and a
refrigeration circuit 1 of the type described above allow
an improvement in the coefficient of performance (COP)
by +6% with respect to a traditional heat pump in which
the cooling takes place in equicurrent.

Claims

1. An operating method of a reversible refrigeration cir-
cuit, in particular for a heat pump (2) with cycle in-
version; the circuit (1) comprising: a heat exchanger
(5), in particular a fin heat exchanger (5), which is
installed on the outside of a room (H) to be condi-
tioned, and a utility (7), which is installed on the inside
of the room (H) to be conditioned; wherein the heat
exchanger (5) is suited to be flowed through, on the
outside, by an air flow in a given direction (W) and,
on the inside, by a refrigerant fluid (F); wherein the
fluid (F) can selectively flow either in a first direction
(R1) or in a second direction (R2); wherein the heat
exchanger (5) comprises a heat exchange unit (29)
with a plurality of heat exchange pipes (40) parallel
to one another; wherein each pipe (40) has at a first
inlet end (li) a first inlet (I1) and a second inlet (12);
wherein the heat exchanger (5) comprises first and
second means (30; 21) for feeding the refrigerant
fluid (F) into said pipes (40) ;
wherein the heat exchanger (5) comprises, as first
means (30) for feeding the fluid (F), a manifold (30)
which is configured to feed the fluid (F) to each pipe
(40) through a respective first inlet (I1); wherein the
manifold (30) has a cavity (31), an inlet (33) and a
plurality of openings (34), each of which establishes

communication between a respective heat ex-
change pipe (40) and said cavity (31);
wherein the heat exchanger (5) comprises, as sec-
ond means (21) for feeding the fluid (F), a feed sys-
tem (21) which in turn comprises a plurality of cap-
illary tubes (23), each of which is configured to feed
the fluid (F) to a respective pipe (40) through a re-
spective second inlet (12);
wherein the first inlet (I1) is composed of a circular
crown (51) delimited between an opening (34) and
a respective capillary tube (23);
wherein, the second inlet (12) is composed of the
area (50) through which the capillary tube (23) pass-
es;
wherein the refrigerant fluid (F) is always fed through
the heat exchanger (5) in a countercurrent flow rel-
ative to the direction (W) of the outside air whatever
the feeding direction (R1; R2) of the refrigerant fluid
(F) on the inside of the refrigeration circuit (1) is;
wherein said first means (30) for feeding the fluid (F)
feed the fluid (F) to each pipe (40) through a respec-
tive first inlet (I1) when the fluid (F) flows in a first
direction (R1); said second means (21) for feeding
the fluid (F) feed the fluid (F) to a respective pipe
(40) through a respective second inlet (12) when the
refrigerant fluid (F) flows in a second direction (R2) .

2. A method according to claim 1, wherein the circuit
(1) comprises: a first deviation branch (12), which
connects an output (38) of the heat exchanger (5) to
a switch (4); and a second deviation branch (13),
which feeds the refrigerant fluid (F) to said feeding
system (21) of the heat exchanger (5); the refrigerant
fluid (F) being directed along both the first and the
second deviation branch (12, 13) when it flows in the
second direction (R2).

3. A method according to claim 2, wherein the circuit
(1) comprises a main thermal expansion valve (6),
a bypass branch (14) to bypass the main thermal
expansion valve (6), and an auxiliary thermal expan-
sion valve (20), which is arranged along the second
deviation branch (13); the refrigerant fluid (F) being
deviated into the bypass branch (14) and being ex-
panded by means of said auxiliary thermal expan-
sion valve (20) when it flows in the second direction
(R2).

4. Heat exchanger (5) for a refrigeration circuit (1) and
comprising a heat exchange unit (29) with a plurality
of heat exchange pipes (40) parallel to one another;
wherein each pipe (40) has at a first inlet end (li) a
first inlet (I1) and a second inlet (12); wherein the
heat exchanger (5) comprises first and second
means for feeding the refrigerant fluid (F) into said
pipes (40);
wherein the heat exchanger (5) comprises, as first
means for feeding the fluid (F), a manifold (30) which
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is configured to feed the fluid (F) to each pipe (40)
through a respective first inlet (I1); wherein the man-
ifold (30) having: a cavity (31), an inlet (33) and a
plurality of openings (34), each of which establishes
communication between a respective heat ex-
change pipe (40) and said cavity (31); wherein the
heat exchanger (5) comprises, as second means for
feeding the fluid (F), a feed system (21) which in turn
comprises a plurality of capillary tubes (23), each of
which is configured to feed the fluid (F) to a respec-
tive pipe (40) through a respective second inlet (12);
wherein the first inlet (I1) is composed of a circular
crown (51) delimited between an opening (34) and
a respective capillary tube (23);
wherein, the second inlet (12) is composed of the
area (50) through which the capillary tube (23) pass-
es.

5. A reversible refrigeration circuit (1) suited to carry
out a method according to any of claims 1 to 3; the
refrigeration circuit (1) comprising a heat exchanger
(5) according to claim 4, in particular a fin heat ex-
changer, which is suited to be installed on the outside
of a room (H) to be conditioned, and a utility (7),
which is suited to be installed on the inside of said
room (H) to be conditioned; wherein the heat ex-
changer (5) is suited to be flowed through, on the
outside, by an air flow in a given direction (W) and,
on the inside, by a refrigerant fluid (F); wherein the
fluid (F) can selectively flow either in a first direction
(R1) or in a second direction (R2);
the refrigeration circuit (1) further comprises: a first
deviation branch (12), which connects an output of
the heat exchanger (5) to switching means (4) of the
fluid (F) direction; and a second deviation branch
(13), which feeds the refrigerant fluid (F) to the sec-
ond means (21) for feeding the fluid (F) of the heat
exchanger (5).

6. A refrigeration circuit (1) according to claim 5 and
comprising a main thermal expansion valve (6), a
bypass branch (14) to bypass the main thermal ex-
pansion valve (6), and an auxiliary thermal expan-
sion valve (20), which is arranged along the second
deviation branch (13); the refrigerant fluid (F) being
deviated into the bypass branch (14) and being ex-
panded by means of said auxiliary thermal expan-
sion valve (20) when it flows in the second direction
(R2).

7. Refrigeration circuit (1) according to claim 5 or 6 and
further comprising: a compressor (3); a switch (4); a
main thermal expansion valve (6); a first branch (8)
which connects the switch (4) to the heat exchanger
(5); a second branch (9) which connects the heat
exchanger (5) to the main thermal expansion valve
(6); a third branch (10) which connects the main ther-
mal expansion valve (6) to the utility (7); a fourth

branch (11) which connects the utility (7) to the switch
(4); wherein the switch (4) is connected in a known
way both to an inlet (I) and to an outlet (O) of the
compressor (3); wherein the switch (4) is adapted to
feed the fluid (F) coming out of the compressor (3)
either into the first branch (8) in the first direction
(R1) or into the fourth branch (11) in the second di-
rection (R2), as required.

8. Refrigeration circuit (1) according to claim 7, wherein
the first deviation branch (12) connects the first
branch (8) to the second branch (9) in parallel to the
heat exchanger (5); the first deviation branch (12)
comprising a one-way valve (18), which allows pas-
sage of the refrigerant fluid (F) only when it flows in
the second direction (R2); wherein the second devi-
ation branch (13) deviates the refrigerant fluid (F)
from the second branch (9) when the refrigerant fluid
(F) flows in the second direction (R2); wherein the
second deviation branch (13) comprises a one-way
valve (19), which allows passage of the refrigerant
fluid (F) only when it flows in the second direction
(R2) .

Patentansprüche

1. Betriebsverfahren eines reversiblen Kältekreislaufs,
insbesondere für eine Wärmepumpe (2) mit Zyklus-
umkehr; wobei der Kreislauf (1) umfasst: einen Wär-
metauscher (5), insbesondere einen Lamellenwär-
metauscher (5), der an der Außenseite eines zu kli-
matisierenden Raumes (H) installiert ist, und ein
Nutzgerät (7), das an der Innenseite des zu klimati-
sierenden Raumes (H) installiert ist; wobei der Wär-
metauscher (5) dazu geeignet ist, an der Außenseite
von einem Luftstrom in einer vorgegebenen Rich-
tung (W) und an der Innenseite von einem Kältemit-
telfluid (F) durchströmt zu werden; wobei das Fluid
(F) selektiv entweder in einer ersten Richtung (R1)
oder in einer zweiten Richtung (R2) strömen kann;
wobei der Wärmetauscher (5) eine Wärmetausche-
reinheit (29) mit mehreren zueinander parallelen
Wärmetauscherrohren (40) umfasst; wobei jedes
Rohr (40) an einem ersten Einlassende (li) einen ers-
ten Einlass (I1) und einen zweiten Einlass (I2) auf-
weist; wobei der Wärmetauscher (5) ein erstes und
ein zweites Mittel (30; 21) zum Zuführen des Kälte-
mittelfluids (F) in die Rohre (40) umfasst;
wobei der Wärmetauscher (5) als erstes Mittel (30)
zum Zuführen des Fluids (F) einen Verteiler (30), der
so konfiguriert ist, dass er das Fluid (F) jedem Rohr
(40) durch einen jeweiligen ersten Einlass (I1) zu-
führt, umfasst; wobei der Verteiler (30) einen Hohl-
raum (31), einen Einlass (33) und mehrere Öffnun-
gen (34), von denen jede eine Verbindung zwischen
einem jeweiligen Wärmetauscherrohr (40) und dem
Hohlraum (31) herstellt, aufweist;
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wobei der Wärmetauscher (5) als zweites Mittel (21)
zum Zuführen des Fluids (F) ein Zuführsystem (21)
umfasst, das wiederum mehrere Kapillarrohre (23),
von denen jedes so konfiguriert ist, dass es das Fluid
(F) durch einen jeweiligen zweiten Einlass (I2) einem
jeweiligen Rohr (40) zuführt, umfasst;
wobei der erste Einlass (I1) aus einer kreisförmigen
Krone (51) besteht, die zwischen einer Öffnung (34)
und einem jeweiligen Kapillarrohr (23) begrenzt ist;
wobei der zweite Einlass (I2) aus dem Bereich (50)
besteht, durch den das Kapillarrohr (23) verläuft;
wobei das Kältemittelfluid (F) immer durch den Wär-
metauscher (5) hindurch in einer Gegenströmung re-
lativ zur Richtung (W) der Außenluft geführt wird,
unabhängig von der Zuführ-Richtung (R1; R2) des
Kältemittelfluids (F) auf der Innenseite des Kälte-
kreislaufs (1); wobei das erste Mittel (30) zum Zu-
führen des Fluids (F) das Fluid (F) jedem Rohr (40)
durch einen jeweiligen ersten Einlass (I1) zuführt,
wenn das Fluid (F) in einer ersten Richtung (R1)
strömt, und das zweite Mittel (21) zum Zuführen des
Fluids (F) das Fluid (F) einem jeweiligen Rohr (40)
durch einen jeweiligen zweiten Einlass (I2) zuführt,
wenn das Kältemittelfluid (F) in einer zweiten Rich-
tung (R2) strömt.

2. Verfahren nach Anspruch 1, wobei der Kreislauf (1)
umfasst: einen ersten Umleitungszweig (12), der ei-
nen Ausgang (38) des Wärmetauschers (5) mit ei-
nem Schalter (4) verbindet; und einen zweiten Um-
leitungszweig (13), der das Kältemittelfluid (F) dem
Zufuhrsystem (21) des Wärmetauschers (5) zuführt;
wobei das Kältemittelfluid (F) sowohl entlang des
ersten als auch des zweiten Umleitungszweigs (12,
13) geleitet wird, wenn es in die zweite Richtung (R2)
strömt.

3. Verfahren nach Anspruch 2, wobei der Kreislauf (1)
ein Haupt-Wärmeausdehnungsventil (6), einen By-
pass-Zweig (14) zum Umgehen des Haupt-Wärme-
ausdehnungsventils (6) und ein Hilfs-Wärmeaus-
dehnungsventil (20), das entlang des zweiten Um-
leitungszweigs (13) angeordnet ist, umfasst; wobei
das Kältemittelfluid (F) in den Bypass-Zweig (14)
umgeleitet und mittels des Hilfs-Wärmeausdeh-
nungsventils (20) ausgedehnt wird, wenn es in die
zweite Richtung (R2) strömt.

4. Wärmetauscher (5) für einen Kältekreislauf (1) und
umfassend eine Wärmetauschereinheit (29) mit
mehreren zueinander parallelen Wärmetauscher-
rohren (40); wobei jedes Rohr (40) an einem ersten
Einlassende (li) einen ersten Einlass (I1) und einen
zweiten Einlass (I2) aufweist; wobei der Wärmetau-
scher (5) ein erstes und ein zweites Mittel zum Zu-
führen des Kältemittelfluids (F) in die Rohre (40) um-
fasst;
wobei der Wärmetauscher (5) als erstes Mittel zum

Zuführen des Fluids (F) einen Verteiler (30), der so
konfiguriert ist, dass er das Fluid (F) durch einen
jeweiligen ersten Einlass (I1) jedem Rohr (40) zu-
führt, umfasst; wobei der Verteiler (30) aufweist: ei-
nen Hohlraum (31), einen Einlass (33) und mehrere
Öffnungen (34), von denen jede eine Verbindung
zwischen einem jeweiligen Wärmetauscherrohr (40)
und dem Hohlraum (31) herstellt;
wobei der Wärmetauscher (5) als zweites Mittel zum
Zuführen des Fluids (F) ein Zuführsystem (21) um-
fasst, das wiederum mehrere Kapillarrohre (23), von
denen jedes so konfiguriert ist, dass es das Fluid (F)
einem jeweiligen Rohr (40) durch einen jeweiligen
zweiten Einlass (I2) zuführt, umfasst;
wobei der erste Einlass (I1) aus einer kreisförmigen
Krone (51) besteht, die zwischen einer Öffnung (34)
und einem jeweiligen Kapillarrohr (23) begrenzt ist;
wobei der zweite Einlass (I2) aus dem Bereich (50)
besteht, durch den das Kapillarrohr (23) verläuft.

5. Reversibler Kältekreislauf (1), der zur Durchführung
eines Verfahrens nach einem der Ansprüche 1 bis
3 ausgelegt ist, wobei der Kältekreislauf (1) einen
Wärmetauscher (5) nach Anspruch 4, insbesondere
einen Lamellenwärmetauscher, der dazu geeignet
ist, an der Außenseite eines zu klimatisierenden
Raumes (H) installiert zu werden, und ein Nutzgerät
(7), das dazu geeignet ist, an der Innenseite des zu
klimatisierenden Raumes (H) installiert zu werden,
umfasst; wobei der Wärmetauscher (5) dazu geeig-
net ist, auf der Außenseite von einem Luftstrom in
einer gegebenen Richtung (W) und auf der Innen-
seite von einem Kältemittelfluid (F) durchströmt zu
werden; wobei das Fluid (F) selektiv entweder in ei-
ner ersten Richtung (R1) oder in einer zweiten Rich-
tung (R2) strömen kann;
wobei der Kältekreislauf (1) ferner umfasst: einen
ersten Umleitungszweig (12), der einen Ausgang
des Wärmetauschers (5) mit einem Schaltmittel (4)
für die Richtung des Fluids (F) verbindet; und einen
zweiten Umleitungszweig (13), der das Kältemittel-
fluid (F) dem zweiten Mittel (21) zum Zuführen des
Fluids (F) des Wärmetauschers (5) zuführt.

6. Kältekreislauf (1) nach Anspruch 5, der ein Haupt-
Wärmeausdehnungsventil (6), einen Bypass-Zweig
(14) zum Umgehen des Haupt-Wärmeausdeh-
nungsventils (6) und ein Hilfs-Wärmeausdehnungs-
ventil (20), das entlang des zweiten Umleitungs-
zweigs (13) angeordnet ist, umfasst; wobei das Käl-
temittelfluid (F) in den Bypass-Zweig (14) umgeleitet
wird und mittels des Hilfs-Wärmeausdehnungsven-
tils (20) ausgedehnt wird, wenn es in die zweite Rich-
tung (R2) strömt.

7. Kältekreislauf (1) nach Anspruch 5 oder 6 und ferner
umfassend: einen Kompressor (3); einen Schalter
(4); ein Haupt-Wärmeausdehnungsventil (6); einen
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ersten Zweig (8), der den Schalter (4) mit dem Wär-
metauscher (5) verbindet; einen zweiten Zweig (9),
der den Wärmetauscher (5) mit dem Haupt-Wärme-
ausdehnungsventil (6) verbindet; einen dritten Zweig
(10), der das Haupt-Wärmeausdehnungsventil (6)
mit dem Nutzgerät (7) verbindet; einen vierten Zweig
(11), der das Nutzgerät (7) mit dem Schalter (4) ver-
bindet; wobei der Schalter (4) in bekannter Weise
sowohl mit einem Einlass (I) als auch mit einem Aus-
lass (O) des Kompressors (3) verbunden ist; wobei
der Schalter (4) dazu ausgelegt ist, das aus dem
Kompressor (3) kommende Fluid (F) je nach Bedarf
entweder in den ersten Zweig (8) in der ersten Rich-
tung (R1) oder in den vierten Zweig (11) in der zwei-
ten Richtung (R2) einzuleiten.

8. Kältekreislauf (1) nach Anspruch 7, wobei der erste
Umleitungszweig (12) den ersten Zweig (8) mit dem
zweiten Zweig (9) parallel zum Wärmetauscher (5)
verbindet; wobei der erste Umleitungszweig (12) ein
Einwegventil (18), das den Durchfluss des Kältemit-
telfluids (F) nur dann zulässt, wenn es in die zweite
Richtung (R2) strömt, umfasst; wobei der zweite Um-
leitungszweig (13) das Kältemittelfluid (F) von dem
zweiten Zweig (9) umleitet, wenn das Kältemittelfluid
(F) in die zweite Richtung (R2) strömt; wobei der
zweite Umleitungszweig (13) ein Einwegventil (19),
das den Durchgang des Kältemittelfluids (F) nur
dann zulässt, wenn es in die zweite Richtung (R2)
strömt, umfasst.

Revendications

1. Procédé de fonctionnement d’un circuit de réfrigé-
ration réversible, en particulier pour une pompe à
chaleur (2) avec inversion de cycle ; le circuit (1)
comprenant : un échangeur thermique (5), en parti-
culier un échangeur thermique à ailettes (5), lequel
est installé sur l’extérieur d’une pièce (H) qui doit
faire l’objet d’un conditionnement d’air, et une instal-
lation d’alimentation électrique (7), laquelle est ins-
tallée sur l’intérieur de la pièce (H) qui doit faire l’objet
d’un conditionnement d’air ; dans lequel l’échangeur
thermique (5) convient pour être alimenté en termes
d’écoulement traversant, sur l’extérieur, par un
écoulement d’air dans une direction donnée (W) et,
sur l’intérieur, par un fluide réfrigérant (F) ; dans le-
quel le fluide réfrigérant (F) peut s’écouler de façon
sélective soit dans une première direction (R1), soit
dans une seconde direction (R2) ; dans lequel
l’échangeur thermique (5) comprend une unité
d’échange thermique (29) qui est munie d’une plu-
ralité de tuyaux d’échange thermique (40) qui sont
parallèles les uns aux autres ; dans lequel chaque
tuyau (40) comporte, au niveau d’une première ex-
trémité d’entrée (1i), une première entrée (I1) et une
seconde entrée (I2) ; dans lequel l’échangeur ther-

mique (5) comprend des premier et second moyens
(30 ; 21) pour alimenter le fluide réfrigérant (F) à l’in-
térieur desdits tuyaux (40) ;
dans lequel l’échangeur thermique (5) comprend, en
tant que premier moyen (30) pour alimenter le fluide
réfrigérant (F), un collecteur (30) qui est configuré
pour alimenter le fluide réfrigérant (F) sur chaque
tuyau (40) au travers d’une première entrée respec-
tive (I1) ; dans lequel le collecteur (30) comporte une
cavité (31), une entrée (33) et une pluralités d’ouver-
tures (34) dont chacune établit une communication
entre un tuyau d’échange thermique respectif (40)
et ladite cavité (31) ;
dans lequel l’échangeur thermique (5) comprend, en
tant que second moyen (21) pour alimenter le fluide
réfrigérant (F), un système d’alimentation (21) qui,
à son tour, comprend une pluralité de tubes capillai-
res (23) dont chacun est configuré pour alimenter le
fluide réfrigérant (F) sur un tuyau respectif (40) par
l’intermédiaire et au travers d’une seconde entrée
respective (I2) ;
dans lequel la première entrée (I1) est constituée
par une couronne circulaire (51) qui est délimitée
entre une ouverture (34) et un tube capillaire respec-
tif (23) ;
dans lequel la seconde entrée (I2) est constituée par
la zone (50) au travers de laquelle le tube capillaire
(23) passe ;
dans lequel le fluide réfrigérant (F) est toujours ali-
menté au travers de l’échangeur thermique (5) selon
un écoulement à contre-courant par rapport à la di-
rection (W) de l’air extérieur, quelle que soit la direc-
tion d’alimentation (R1 ; R2) du fluide réfrigérant (F)
sur l’intérieur du circuit de réfrigération (1) ;
dans lequel :

ledit premier moyen (30) pour alimenter le fluide
réfrigérant (F) alimente le fluide réfrigérant (F)
sur chaque tuyau (40) par l’intermédiaire et au
travers d’une première entrée respective (I1)
lorsque le fluide réfrigérant (F) s’écoule dans
une première direction (R1) ; et
ledit second moyen (21) pour alimenter le fluide
réfrigérant (F) alimente le fluide réfrigérant (F)
sur un tuyau respectif (40) par l’intermédiaire et
au travers d’une seconde entrée respective (I2)
lorsque le fluide réfrigérant (F) s’écoule dans
une seconde direction (R2).

2. Procédé selon la revendication 1, dans lequel le cir-
cuit (1) comprend : un premier embranchement de
déviation (12), lequel connecte une sortie (38) de
l’échangeur thermique (5) à un commutateur (4) ; et
un second embranchement de déviation (13), lequel
alimente le fluide réfrigérant (F) sur ledit système
d’alimentation (21) de l’échangeur thermique (5) ; le
fluide réfrigérant (F) étant dirigé le long à la fois des
premier et second embranchements de déviation
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(12, 13) lorsqu’il s’écoule dans la seconde direction
(R2).

3. Procédé selon la revendication 2, dans lequel le cir-
cuit (1) comprend un détendeur thermostatique prin-
cipal (6), un embranchement de dérivation (14) pour
dériver le détendeur thermostatique principal (6) et
un détendeur thermostatique auxiliaire (20), lequel
est agencé le long du second embranchement de
déviation (13) ; le fluide réfrigérant (F) étant dévié à
l’intérieur de l’embranchement de dérivation (14) et
étant détendu au moyen dudit détendeur thermos-
tatique auxiliaire (20) lorsqu’il s’écoule dans la se-
conde direction (R2).

4. Échangeur thermique (5) pour un circuit de réfrigé-
ration (1) et comprenant une unité d’échange ther-
mique (29) qui est munie d’une pluralité de tuyaux
d’échange thermique (40) qui sont parallèles les uns
aux autres ; dans lequel chaque tuyau (40) compor-
te, au niveau d’une première extrémité d’entrée (1i),
une première entrée (I1) et une seconde entrée (I2) ;
dans lequel l’échangeur thermique (5) comprend
des premier et second moyens pour alimenter le flui-
de réfrigérant (F) à l’intérieur desdits tuyaux (40) ;
dans lequel l’échangeur thermique (5) comprend, en
tant que premier moyen (30) pour alimenter le fluide
réfrigérant (F), un collecteur (30) qui est configuré
pour alimenter le fluide réfrigérant (F) sur chaque
tuyau (40) au travers d’une première entrée respec-
tive (I1) ; dans lequel le collecteur (30) comporte une
cavité (31), une entrée (33) et une pluralités d’ouver-
tures (34) dont chacune établit une communication
entre un tuyau d’échange thermique respectif (40)
et ladite cavité (31) ;
dans lequel l’échangeur thermique (5) comprend, en
tant que second moyen pour alimenter le fluide ré-
frigérant (F), un système d’alimentation (21) qui, à
son tour, comprend une pluralité de tubes capillaires
(23) dont chacun est configuré pour alimenter le flui-
de réfrigérant (F) sur un tuyau respectif (40) par l’in-
termédiaire et au travers d’une seconde entrée res-
pective (I2) ;
dans lequel la première entrée (I1) est constituée
par une couronne circulaire (51) qui est délimitée
entre une ouverture (34) et un tube capillaire respec-
tif (23) ; et
dans lequel la seconde entrée (I2) est constituée par
la zone (50) au travers de laquelle le tube capillaire
(23) passe.

5. Circuit de réfrigération réversible (1) convenant pour
mettre en œuvre un procédé selon l’une quelconque
des revendications 1 à 3 ; le circuit de réfrigération
(1) comprenant un échangeur thermique (5) selon
la revendication 4, en particulier un échangeur ther-
mique à ailettes, lequel convient pour être installé
sur l’extérieur d’une pièce (H) qui doit faire l’objet

d’un conditionnement d’air, et une installation élec-
trique (7), laquelle convient pour être installée sur
l’intérieur de ladite pièce (H) qui doit faire l’objet d’un
conditionnement d’air ; dans lequel l’échangeur ther-
mique (5) convient pour être alimenté en termes
d’écoulement traversant, sur l’extérieur, par un
écoulement d’air dans une direction donnée (W) et,
sur l’intérieur, par un fluide réfrigérant (F) ; dans le-
quel le fluide réfrigérant (F) peut s’écouler de façon
sélective soit dans une première direction (R1), soit
dans une seconde direction (R2) ; et
le circuit de réfrigération réversible (1) comprend en
outre : un premier embranchement de déviation
(12), lequel connecte une sortie de l’échangeur ther-
mique (5) à un moyen de commutation (4) de la di-
rection du fluide réfrigérant (F) ; et un second em-
branchement de déviation (13), lequel alimente le
fluide réfrigérant (F) sur le second moyen (21) pour
alimenter le fluide réfrigérant (F) de l’échangeur ther-
mique (5).

6. Circuit de réfrigération (1) selon la revendication 5
et comprenant un détendeur thermostatique princi-
pal (6), un embranchement de dérivation (14) pour
dériver le détendeur thermostatique principal (6) et
un détendeur thermostatique auxiliaire (20), lequel
est agencé le long du second embranchement de
déviation (13) ; le fluide réfrigérant (F) étant dévié à
l’intérieur de l’embranchement de dérivation (14) et
étant détendu au moyen dudit détendeur thermos-
tatique auxiliaire (20) lorsqu’il s’écoule dans la se-
conde direction (R2).

7. Circuit de réfrigération (1) selon la revendication 5
ou 6 et comprenant en outre : un compresseur (3) ;
un commutateur (4) ; un détendeur thermostatique
principal (6) ; un premier embranchement (8) qui
connecte le commutateur (4) à l’échangeur thermi-
que (5) ; un deuxième embranchement (9) qui con-
necte l’échangeur thermique (5) au détendeur ther-
mostatique principal (6) ; un troisième embranche-
ment (10) qui connecte le détendeur thermostatique
principal (6) à l’installation d’alimentation électrique
(7) ; un quatrième embranchement (11) qui connec-
te l’installation d’alimentation électrique (7) au com-
mutateur (4) ; dans lequel le commutateur (4) est
connecté d’une façon connue à la fois à une entrée
(I) et à une sortie (O) du compresseur (3) ; dans le-
quel le commutateur (4) est adapté pour alimenter
le fluide réfrigérant (F) qui provient du compresseur
(3) soit à l’intérieur du premier embranchement (8)
dans la première direction (R1), soit à l’intérieur du
quatrième embranchement (11) dans la seconde di-
rection (R2), comme requis.

8. Circuit de réfrigération (1) selon la revendication 7,
dans lequel le premier embranchement de déviation
(12) connecte le premier embranchement (8) au
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deuxième embranchement (9) parallèlement à
l’échangeur thermique (5) ; le premier embranche-
ment de déviation (12) comprenant une vanne mo-
nodirectionnelle (18), laquelle permet le passage du
fluide réfrigérant (F) seulement lorsqu’il s’écoule
dans la seconde direction (R2) ; dans lequel le se-
cond embranchement de déviation (13) dévie le flui-
de réfrigérant (F) par rapport au deuxième embran-
chement (9) lorsque le fluide réfrigérant (F) s’écoule
dans la seconde direction (R2) ; dans lequel le se-
cond embranchement de déviation (13) comprend
une vanne monodirectionnelle (19), laquelle permet
le passage du fluide réfrigérant (F) seulement lors-
qu’il s’écoule dans la seconde direction (R2).
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