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(54) Heat pump system with integrated economizer

(57) The present invention discloses a heat pump
system including a compressor for compressing a refrig-
erant, a condenser downstream of the compressor for
cooling the refrigerant, an expansion device downstream
of the condenser for lowering the pressure of the refrig-
erant, an evaporator downstream of the expansion de-
vice for vaporizing the refrigerant, and an economizer for
allowing an economizer flow and a refrigerant flow to pass

therethrough and contact with each other in a heat trans-
fer relationship. The economizer is integrated with one
of the condenser and the evaporator to form an integral
heat exchanger. In this way, conduits or piping between
existing economizers and condensers/evaporators can
be omitted, which results in a reduction cost in compo-
nents and an increasement of space for layout of other
components.



EP 2 952 832 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

FIELD OF THE INVENTION

[0001] The present invention relates to a heat pump
system, and more particularly to a heat pump system
employing an economizer.

BACKGROUND OF THE INVENTION

[0002] A basic heat pump system typically has a com-
pressor, a condenser, an expansion device, and an evap-
orator. These components are generally serially connect-
ed via conduits or piping and are well known in the art.
During operation of the system, the compressor acts on
relatively cool gaseous refrigerant to raise the tempera-
ture and pressure of the refrigerant. From the compres-
sor, the high temperature, high pressure gaseous refrig-
erant flows into the condenser where it is cooled and
exits the condenser as a high pressure liquid refrigerant.
The high pressure liquid refrigerant then flows to an ex-
pansion device, which controls the amount of refrigerant
entering into the evaporator. The expansion device low-
ers the pressure of the liquid refrigerant before allowing
the refrigerant to flow into the evaporator. In the evapo-
rator, the low pressure, low temperature refrigerant ab-
sorbs heat and exits the evaporator as a saturated vapor
having essentially the same pressure as when it entered
the evaporator. The suction of the compressor then
draws the gaseous refrigerant back to the compressor
where the cycle begins again.
[0003] It is well known to utilize economizers to im-
prove the COP (Coefficient Of Performance) of the heat
pump systems. The economizer can be a typical heat
exchange device which is made of an aluminum and
stainless steel alloy. As shown in Figs. 4A through 4C,
the economizer 70 includes two pairs of inlet/outlet ports
respectively for a refrigerant flow 701 and a secondary
flow 702 (also called an economizer flow in this case)
passing therethrough and contacting with each other in
a heat transfer relationship. Fig. 4D shows one applica-
tion of the economizer in a subcooler/superheater func-
tion. The system typically has a compressor 81, a con-
denser 82, an expansion device 83, and an evaporator
84. The economizer 70 is connected between the output
of the condenser 82 and the input to the expansion device
83, and between the output of the evaporator 84 and the
input to the compressor 81. In operation of the system
801, the higher temperature liquid refrigerant exists the
condenser 82 and flows into the economizer 70, in the
meantime, the lower temperature gaseous refrigerant
(namely the economizer flow) flows from the evaporator
84 into the economizer 70 to contact with the higher tem-
perature liquid refrigerant in a heat exchange relation-
ship. As a result, the liquid refrigerant leaving from the
condenser 82 is further cooled and has a higher temper-
ature difference after leaving the economizer 70, thereby
absorbing more heat as it flows through the evaporator

84.
[0004] Fig. 4E shows another application of the econ-
omizer in evaporator for vapor injection function. In this
case, the economizer 70 taps off a part of the refrigerant
flow (namely the economizer flow) downstream of the
condenser 82. The tapped refrigerant passes through an
additional expansion device 831, and then through the
economizer 70 in a heat transfer relationship with the
main refrigerant flow flowing through a separate conduit
within the economizer 70. Then the tapped refrigerant
returns through a vapor injection line to an intermediate-
pressure point of the compressor 81 to have a higher
mass flow in the compressor 81 and thus a higher heating
capacity. Fig. 4F shows an alternative case of the econ-
omizer for vapor injection function. Compared with the
case as shown in Fig. 4E, the main difference is that an
additional expansion device 832 takes a part of the re-
frigerant flow after the high pressure side of the econo-
mizer 70.
[0005] However, introduction of economizers in heat
pump systems obviously increases the cost and size of
the system, therefore, it is desired to obtain a saving cost
and compact size heat pump system with improved effi-
ciency as an economizer is introduced.

SUMMARY OF THE INVENTION

[0006] It is an object of present invention to provide a
heat pump system employing an integrated economizer,
thereby reducing the cost and saving the space.
[0007] According to one aspect of the present invention
there is provided a heat pump system including a com-
pressor for compressing a refrigerant, a condenser
downstream of the compressor for cooling the refrigerant,
an expansion device downstream of the condenser for
lowering the pressure of the refrigerant, an evaporator
downstream of the expansion device for vaporizing the
refrigerant, and an economizer for allowing an econo-
mizer flow and a refrigerant flow to pass therethrough
and contact with each other in a heat transfer relationship.
The economizer is integrated with one of the condenser
and the evaporator to form an integral heat exchanger.
In this way, conduits or piping between existing econo-
mizers and condensers/evaporators can be omitted,
which results in a reduction cost in components and an
increasement of space for layout of other components.
[0008] Preferably, the integral heat exchanger in-
cludes an economizer part and a condenser/evaporator
part; wherein the refrigerant flow passes through the con-
denser/evaporator part and the economizer part, and the
economizer flow exchanges heat with the refrigerant flow
in the economizer part, and a secondary flow which is
different from the refrigerant flow, such as water flow or
air flow, exchanges heat with the refrigerant flow in the
condenser/evaporator part.
[0009] Preferably, the integral heat exchanger is a
plate-to-plate heat exchanger.
[0010] Preferably, the integral heat exchanger in-
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cludes a refrigerant inlet port disposed at a first side there-
of, a refrigerant outlet port disposed at a second side
thereof, a secondary inlet port and a secondary outlet
port disposed at the first side, and an economizer inlet
port and an economizer outlet port disposed at the sec-
ond side; wherein the refrigerant flow passes from the
refrigerant inlet port to the refrigerant outlet port, the
economizer flow passes from the economizer inlet port
to the economizer outlet port and exchanges heat with
the refrigerant flow, and a secondary flow which is differ-
ent from the refrigerant flow, such as water flow or air
flow, passes from the secondary inlet port to the second-
ary outlet port and exchanges heat with the refrigerant
flow.
[0011] Preferably, the integral heat exchanger in-
cludes a spacer plate disposed between the first and the
second sides, and the spacer plate separates the econ-
omizer flow and the secondary flow while allowing the
refrigerant flow to pass therethrough. By this means, the
spacer plate forms a boundary or a connection between
the condenser/evaporator and the economizer, which
can be a common plate that constitutes the last plate of
the condenser/evaporator and the first plate of the econ-
omizer.
[0012] Preferably, the economizer flow includes at
least a part of the refrigerant flow. In one case, the econ-
omizer flow consists of a part of the refrigerant flow
tapped from a main refrigerant flow; and in another case,
the economizer flow consists of a refrigerant flow at dif-
ferent temperature or status with respect to the refriger-
ant flow at the time in heat transfer relationship with the
economizer flow.
[0013] In one example, the integral heat exchanger
combines the economizer and the condenser, and the
refrigerant flow passes from the compressor to the inte-
gral heat exchanger, to the expansion device, to the
evaporator, and back to the integral heat exchanger as
the economizer flow, and then returns to the compressor.
[0014] In another example, the integral heat exchanger
combines the economizer and the evaporator, and the
refrigerant flow passes from the compressor to the con-
denser, to the integral heat exchanger as the economizer
flow, and then to the expansion device, to the integral
heat exchanger again for being vaporised, and returns
to the compressor.
[0015] In another example, the integral heat exchanger
combines the economizer and the condenser, and the
refrigerant flow passes from the compressor to the inte-
gral heat exchanger, to the expansion device, to the
evaporator, and returns to the compressor. Moreover,
the heat pump system includes an additional expansion
device; wherein a part of the refrigerant flow exiting from
the integral heat exchanger is supplied to the additional
expansion device, and then goes back to the integral
heat exchanger as the economizer flow. In one embod-
iment, the part of the refrigerant flow is tapped from the
main refrigerant flow exiting from the integral heat ex-
changer, and in an alternative embodiment, the part of

the refrigerant flow is tapped from the main refrigerant
flow within the integral heat exchanger. Furthermore, the
part of the refrigerant flow returns to the compressor
through a vapor injection line; in a variable embodiment,
the compressor includes a first-stage compressor means
and a second-stage compressor means that are connect-
ed by an interstage line, and the part of the refrigerant
flow is further supplied to the interstage line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] For a more complete understanding of the
present invention, and the advantages thereof, reference
is now made to the following descriptions taken in con-
junction with the accompanying drawings, in which:

Fig. 1A is a plane view schematically showing an
integral heat exchanger in accordance with a first
embodiment of present invention;

Fig. 1B is a perspective view of the integral heat ex-
changer as shown in Fig. 1 A;

Figs. 1C and 1D are cross-sectional views respec-
tively taken along lines A1-A1, B1-B1 of Fig. 1B for
schematically showing a refrigerant flow, a second-
ary flow, and an economizer flow passing through
the integral heat exchanger as show in Fig. 1 A;

Fig. 1E shows an example of the heat pump system
with the integral heat exchanger as shows in Fig. 1A,
wherein the integral heat exchanger combines a con-
denser and an economizer in subcooler/superheater
function;

Fig. 1F shows another example of the heat pump
system with the integral heat exchanger as shown
in Fig. 1A, wherein the integral heat exchanger com-
bines a condenser and an economizer for vapor in-
jection application;

Fig. 1G shows another example of the heat pump
system with the integral heat exchanger as shown
in Fig. 1A, wherein the integral heat exchanger com-
bines a condenser and an economizer for two-stage
compressor application;

Fig. 2A is a plane view schematically showing an
integral heat exchanger in accordance with a second
embodiment of present invention;

Fig. 2B is a perspective view of the integral heat ex-
changer as shown in Fig. 2A;

Figs. 2C and 2D are cross-sectional views respec-
tively taken along lines A3-A3, B3-B3 of Fig. 2B for
schematically showing a main refrigerant flow, a sec-
ondary flow, an economizer flow, and a tapped re-
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frigerant flow passing through the integral heat ex-
changer as show in Fig. 2A;

Fig. 2E shows an example of the heat pump system
with the integral heat exchanger as shown in Fig.
2A, wherein the integral heat exchanger combines
a condenser and an economizer for vapor injection
application;

Fig. 2F shows another example of the heat pump
system with the integral heat exchanger as shown
in Fig. 2A, wherein the integral heat exchanger com-
bines a condenser and an economizer for two-stage
compressor application;

Fig. 3A is a plane view schematically showing an
integral heat exchanger in accordance with a third
embodiment of present invention;

Fig. 3B is a perspective view of the integral heat ex-
changer as shown in Fig. 3A;

Figs. 3C and 3D are cross-sectional views respec-
tively taken along lines A2-A2, B2-B2 of Fig. 3B for
schematically showing a refrigerant flow, a second-
ary flow, and an economizer flow passing through
the integral heat exchanger as show in Fig. 3A;

Fig. 3E shows an example of the heat pump system
with the integral heat exchanger as shows in Fig. 3A,
wherein the integral heat exchanger combines an
evaporator and an economizer in subcooler/super-
heater function;

Fig. 4A is a perspective view schematically showing
an economizer heat exchanger in state of art;

Figs. 4B and 4C are cross-sectional views respec-
tively taken along lines A-A, B-B of Fig. 4A for sche-
matically showing a refrigerant flow and a secondary
flow passing through the economizer heat exchang-
er as shown in Fig. 4A;

Fig. 4D shows an example of the heat pump system
with the economizer heat exchanger as shown in
Fig. 4A, wherein the economizer heat exchanger is
employed for subcooler/superheater function;

Fig. 4E shows another example of the heat pump
system with the economizer heat exchanger as
shown in Fig. 4A, wherein the economizer heat ex-
changer is employed for vapor injection application;

Fig. 4F shows another example of the heat pump
system similar to that in Fig. 4E, and the main differ-
ence is that an additional expansion device takes a
part of the refrigerant flow after the high pressure
side of the economizer heat exchanger.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0017] Reference will now be made to the drawing fig-
ures to describe the preferred embodiments of the
present invention in detail. However, the embodiments
can not be used to restrict the present invention. Changes
such as structure, method and function obviously made
to those of ordinary skill in the art are also protected by
the present invention.
[0018] Heat pumps can be used for heating purpose,
like supplying hot sanitary water, or heating building in-
teriors. Refer to Figs. 1E and 3E, a heat pump typically
includes a compressor 20, a condenser 30, an expansion
device 40, and an evaporator 50. These components are
generally serially connected via conduits or piping. The
compressor 20 generally uses electrical power to com-
press a refrigerant form a low pressure gaseous state to
a high pressure gaseous state thereby increasing the
temperature, enthalpy and pressure of the refrigerant.
The condenser 30 is typically in form of a heat exchanger
well known in the state of art. The gaseous refrigerant
leaves from the compressor 20 and then flows through
the condenser 30 for being condensed at a substantially
constant pressure to a saturated liquid state. As a result,
the heat transfers from the refrigerant to a secondary
flow, for example a water flow, created by a DC pump,
such as indicated 90 in Fig. 1E. The expansion device
40 is used to control the amount of refrigerant entering
into the evaporator 50. The liquid refrigerant from the
condenser 30 flows through the expansion device 40,
result in the pressure of the liquid is decreased. In the
process, the refrigerant evaporates partially causing the
refrigerant to change to a mixed liquid-gaseous state,
reducing its temperature down to a value that makes pos-
sible heat exchanges in the evaporator. The evaporator
50 is a heat exchanger where the heat energy available
in a secondary flow, such as an external air flow, passes
through it and transfers to the refrigerant flow that evap-
orates inside from liquid to gas. Heat pumps can further
include components in the refrigerant circuit for inversion
of the refrigerant cycle, thus, heat pumps can also be
used for cooling building interiors.
[0019] In this invention, an economizer heat exchanger
is introduced. The economizer heat exchanger is inte-
grated with the condenser heat exchanger or the evap-
orator heat exchanger to form an integral heat exchang-
er. Figs. 1A, 2A, and 3A show integral heat exchangers
601, 602, 603 in accordance with three embodiments of
present invention. These integral heat exchangers have
very similar configurations, but fluid passes through them
in different ways for different applications. Also refer to
Figs. 1B through 1D, 2B through 2D, and 3B through 3D,
the integral heat exchanger 601, 602, 603 is preferably
a plate-to-plate heat exchanger which consists of a
number of plates made of stainless steel, and it includes
a condenser/evaporator part 61 and an economizer part
62. The "condenser/evaporator part" may be referred as
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"condenser part" in some examples and "evaporator
part" in other examples, which will be exemplified and
described in details hereinafter. A refrigerant flow 6011,
6021, 6031 passes through the condenser/evaporator
part 61 and the economizer part 62, an economizer flow
6013, 6023, 6033 contacts with the refrigerant flow 6011,
6021, 6031 in the heat transfer relationship in the econ-
omizer part 62, and a secondary flow 6012, 6022, 6032
which is different from the refrigerant flow, such as a wa-
ter flow or an air flow, contacts with the refrigerant flow
6011, 6021, 6031 in a heat transfer relationship in the
condenser/evaporator part 61. The integral heat ex-
changer 60 has a first side 611, a second side 621 op-
posite to the first side 611, and a spacer plate 63 disposed
between the first and the second sides 611, 621. The
spacer plate 63 forms a boundary or connection between
the condenser/evaporator part 61 and the economizer
part 62, and it separates the economizer flow 6013, 6023,
6033 and the secondary flow 6012, 6022, 6032 while
allowing the refrigerant flow 6011, 6021, 6031 to pass
therethrough.
[0020] Refer to Figs. 1B through 1D, in the first em-
bodiment, the integral heat exchanger 601 defines a re-
frigerant inlet port 641, a secondary inlet port 643, a sec-
ondary outlet port 644 at the first side, and defines a
refrigerant outlet port 642, an economizer inlet port 645,
an economizer outlet port 646 at the second side. The
refrigerant flow 6011 passes from the refrigerant inlet port
641 to the refrigerant outlet port 642, and the economizer
flow 6013 passes from the economizer inlet port 645 to
the economizer outlet port 646 and exchanges heat with
the refrigerant flow 6011, and the secondary flow 6012
passes from the secondary inlet port 643 to the second-
ary outlet port 644 and exchanges heat with the refriger-
ant flow 6011.
[0021] Fig. 1E shows an example of a heat pump sys-
tem 101 employing the integral heat exchanger 601 in
accordance with the first embodiment. In this example,
the integral heat exchanger 601 combines a condenser
and an economizer in subcooler/superheater function,
and the refrigerant flow 6011 passes from the compres-
sor 20 to the integral heat exchanger 601, to the expan-
sion device 40, to the evaporator 50, and back to the
integral heat exchanger 601 as the economizer flow
6023, and then returns to the compressor 20. Fig. 1F
shows another example of a heat pump system 102 with
the integral heat exchanger 601, wherein the integral
heat exchanger 601 combines a condenser and an econ-
omizer for vapor injection application. In this example,
the heat pump system 102 further includes an additional
expansion device 41. A part of the refrigerant flow tapped
from the main refrigerant flow 6011 exiting from the inte-
gral heat exchanger 601 is supplied to the additional ex-
pansion device 41, and goes back to the integral heat
exchanger 601 as the economizer flow 6013, then the
economizer flow 6013 returns to the compressor 20
through a vapor injection line 201.
[0022] Fig. 1G shows an example of a heat pump sys-

tem 103 similar to that shown in Fig. 1F. The heat pump
system 103 employs the integral heat exchanger 601
which combines a condenser and an economizer for two-
stage compressor application. In this example, the com-
pressor includes a first-stage compressor means 21 and
a second-stage compressor means 22. The two com-
pressor means 21, 22 may be separate compressors or
two portions of the same compressor, and they are con-
nected by an interstage line 211 and serially compress
gaseous refrigerant to a higher pressure and tempera-
ture. Similar to the heat pump system 102 shown in Fig.
1F, a part of the refrigerant flow tapped from the main
refrigerant flow 6011 exiting from the integral heat ex-
changer 601 is supplied to the additional expansion de-
vice 41, and goes back to the integral heat exchanger
601 as the economizer flow 6013. The economizer flow
6013 leaving from the integral heat exchanger 601 is fur-
ther supplied to the interstage line 211 and then into the
second-stage compressor means 22.
[0023] Figs. 2A through 2D show a second embodi-
ment of an integral heat exchanger 602. With respect to
the integral heat exchanger 601 of the first embodiment,
in this embodiment, there is a condenser outlet port 647
defined at the first side of the integral heat exchanger
602. When the refrigerant flow 6021 sequentially passes
through the condenser/evaporator part 61 and the econ-
omizer part of the integral heat exchanger 602, a part of
the refrigerant flow 6024 is tapped from the main refrig-
erant flow 6021 after the main refrigerant flow 6021 ex-
changing heat with the secondary flow 6022 and then
flows out of the integral heat exchanger 602 through the
condenser outlet port 647.
[0024] Fig. 2E shows an example of a heat pump sys-
tem 104 employing the integral heat exchanger 602. The
heat pump system 104 combines a condenser and an
economizer for vapor injection application. In this exam-
ple, the heat pump system 104 also includes an additional
expansion device 42. The tapped refrigerant flow 6024
exiting from the integral heat exchanger 602 through the
condenser outlet port 647 is supplied to the additional
expansion device 42, and goes back to the integral heat
exchanger 602 as the economizer flow 6023, then the
economizer flow 6023 returns to the compressor 20
through a vapor injection line 201.
[0025] Fig. 2F shows another example of a heat pump
system 105 employing the integral heat exchanger 602
combining a condenser and an economizer. Same as
the compressor of the example show in Fig. 1G, in this
example, the compressor includes the first-stage com-
pressor means 21 and the second-stage compressor
means 22 that are connected by the interstage line 211.
The tapped refrigerant flow 6024 exiting from the integral
heat exchanger 602 is supplied to the additional expan-
sion device 42, and goes back to the integral heat ex-
changer 602 as the economizer flow 6023. The econo-
mizer flow 6023 leaving from the integral heat exchanger
602 is further supplied to the interstage line 211 and then
into the second-stage compressor means 22.
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[0026] Figs. 3A through 3D show a third embodiment
of an integral heat exchanger 603. In this embodiment,
the integral heat exchanger 603 combines an evaporator
and an economizer. Fig. 3E shows an example of a heat
pump system 106 employing the integral heat exchanger
603 in subcooler/superheater function. The refrigerant
flow 6031 passes from the compressor 20 to the con-
denser 30, to the integral heat exchanger 603 as the
economizer flow, to the expansion device 40, and back
to the integral heat exchanger 603 for being vaporized,
and then returns to the compressor 20.
[0027] The integral heat exchangers described in pre-
vious embodiments can take a complete same configu-
ration with four inlet/outlet ports disposed at each of the
front and the back sides thereof, and these inlet/outlet
ports can be selectively adopted according to different
applications.
[0028] The integral heat exchanger communicates an
economizer and a condenser/evaporator internally,
which omits conduits or piping between existing econo-
mizers and condensers/evaporators, resulting in a reduc-
tion cost in components and an increasement of space
for layout of other components.
[0029] It is to be understood, however, that even
though numerous, characteristics and advantages of the
present invention have been set forth in the foregoing
description, together with details of the structure and
function of the invention, the disclosed is illustrative only,
and changes may be made in detail, especially in matters
of number, shape, size, and arrangement of parts within
the principles of the invention to the full extent indicated
by the broadest general meaning of the terms in which
the appended claims are expressed.

Claims

1. A heat pump system comprising:

a compressor for compressing a refrigerant, a
condenser downstream of the compressor for
cooling the refrigerant, an expansion device
downstream of the condenser for lowering the
pressure of the refrigerant, an evaporator down-
stream of the expansion device for vaporizing
the refrigerant; and
an economizer for allowing an economizer flow
and a refrigerant flow to pass therethrough and
contact with each other in a heat transfer rela-
tionship; wherein
the economizer is integrated with one of the con-
denser and the evaporator to form an integral
heat exchanger.

2. A heat pump system according to claim 1, wherein
the integral heat exchanger comprises an economiz-
er part and a condenser/evaporator part; wherein
the refrigerant flow passes through the condens-

er/evaporator part and the economizer part, and the
economizer flow exchanges heat with the refrigerant
flow in said economizer part, and a secondary flow
which is different from the refrigerant flow exchanges
heat with the refrigerant flow in said condenser/evap-
orator part.

3. A heat pump system according to claim 1, wherein
the integral heat exchanger is a plate-to-plate heat
exchanger.

4. A heat pump system according to claim 3, wherein
the integral heat exchanger comprises a refrigerant
inlet port disposed at a first side thereof, a refrigerant
outlet port disposed at a second side thereof, a sec-
ondary inlet port and a secondary outlet port dis-
posed at said first side, and an economizer inlet port
and an economizer outlet port disposed at said sec-
ond side; wherein the refrigerant flow passes from
the refrigerant inlet port to the refrigerant outlet port,
the economizer flow passes from the economizer
inlet port to the economizer outlet port and exchang-
es heat with the refrigerant flow, and a secondary
flow which is different from the refrigerant flow pass-
es from the secondary inlet port to the secondary
outlet port and exchanges heat with the refrigerant
flow.

5. A heat pump system according to claim 4, wherein
the integral heat exchanger further comprises a
spacer plate disposed between said first and said
second sides, and said spacer plate separates the
economizer flow and the secondary flow while allow-
ing the refrigerant flow to pass therethrough.

6. A heat pump system according to claim 1, wherein
the economizer flow includes at least a part of the
refrigerant flow.

7. A heat pump system according to claim 1, wherein
the integral heat exchanger combines the economiz-
er and the condenser, and the refrigerant flow pass-
es from the compressor to the integral heat exchang-
er, to the expansion device, to the evaporator, and
back to the integral heat exchanger as the econo-
mizer flow, and then returns to the compressor.

8. A heat pump system according to claim 1, wherein
the integral heat exchanger combines the economiz-
er and the evaporator, and the refrigerant flow pass-
es from the compressor to the condenser, to the in-
tegral heat exchanger as the economizer flow, and
then to the expansion device, to the integral heat
exchanger again for being vaporised, and returns to
the compressor.

9. A heat pump system according to claim 1, wherein
the integral heat exchanger combines the economiz-

9 10 



EP 2 952 832 A1

7

5

10

15

20

25

30

35

40

45

50

55

er and the condenser, and the refrigerant flow pass-
es from the compressor to the integral heat exchang-
er, to the expansion device, to the evaporator, and
returns to the compressor.

10. A heat pump system according to claim 9, further
comprising an additional expansion device; wherein
a part of the refrigerant flow exiting from the integral
heat exchanger is supplied to said additional expan-
sion device, and then goes back to the integral heat
exchanger as the economizer flow.

11. A heat pump system according to claim 10, wherein
said part of the refrigerant flow is tapped from the
main refrigerant flow exiting from the integral heat
exchanger.

12. A heat pump system according to claim 10, wherein
said part of the refrigerant flow is tapped from the
main refrigerant flow within the integral heat ex-
changer.

13. A heat pump system according to claim 10, wherein
said part of the refrigerant flow returns to the com-
pressor through a vapor injection line.

14. A heat pump system according to claim 10, wherein
the compressor comprises a first-stage compressor
means and a second-stage compressor means, and
the first-stage and the second-stage compressor
means are connected by an interstage line; wherein
said part of the refrigerant flow is further supplied to
said interstage line.
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