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(54) COMPRESSION APPARATUS

(57) A compression apparatus including a first com-
pression unit and a second compression unitis provided.
The first compression unitis adapted to compress afluid.
The second compression unit is connected to the first
compression unit. After the fluid is compressed by the

first compression unit, the second compression unit is
adapted to compress the fluid. The volumetric efficiency
of the second compression unit is greater than the volu-
metric efficiency of the first compression unit.
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The invention relates to a compression appa-
ratus, and more particularly, to a compound two-stage
compression apparatus.

Description of Related Art

[0002] The compressor is an apparatus compressing
a fluid and increasing fluid pressure, and has a wide ap-
plication range. Common applications include, for in-
stance, heating, ventilation and air conditioning, refriger-
ation cycle, providing industrial driving power, silicon
chemical engineering, petrochemical engineering, and
natural gas transportation. Based on operating principle,
the compressor can be divided into a positive-displace-
ment compressor and an aerodynamic compressor.
[0003] The positive-displacement compressor intro-
duces a fluid inside an enclosed space and increases
fluid pressure via compression of space volume. Based
on different compression methods, the positive-displace-
ment compressor can be divided into the types of recip-
rocating, rotary, scroll, and screw. The current compound
two-stage compressor is mostly formed by two compres-
sors of the same type, such as a double reciprocating
compressor or a twin screw compressor. However, the
properties of the same type of compressors are the same,
and advantages of different types of compressors are
difficult to be combined to effectively increase compres-
sion efficiency.

SUMMARY OF THE INVENTION

[0004] The invention provides a compression appara-
tus combining the advantages of different types of com-
pressors to increase compression efficiency.

[0005] A compression apparatus of the invention in-
cludes a first compression unit and a second compres-
sion unit. The first compression unit is adapted to com-
press a fluid. The second compression unitis connected
to the first compression unit. After the fluid is compressed
by the first compression unit, the second compression
unit is adapted to compress the fluid. The volumetric ef-
ficiency of the second compression unit is greater than
the volumetric efficiency of the first compression unit.
[0006] Inanembodiment of the invention, the first com-
pression unitis a screw compression unit and the second
compression unit is a scroll compression unit.

[0007] A compression apparatus of the invention in-
cludes a first compression unit and a second compres-
sion unit. The first compression unit is adapted to com-
press a fluid. The second compression unitis connected
to the first compression unit. After the fluid is compressed
by the first compression unit, the second compression
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unit is adapted to compress the fluid. The first compres-
sion unit is a screw compression unit and the second
compression unit is a scroll compression unit.

[0008] Inanembodiment of the invention, the volumet-
ric efficiency of the second compression unit is greater
than the volumetric efficiency of the first compression
unit.

[0009] Inan embodiment of the invention, the exhaust
amount of the first compression unit is greater than the
exhaust amount of the second compression unit.
[0010] In an embodiment of the invention, the com-
pression apparatus has an inlet end and an outlet end,
wherein the first compression unit is located between the
inlet end and the second compression unit, the second
compression unit is located between the first compres-
sion unit and the outlet end, and the fluid is adapted to
enter the first compression unit via the inlet end and
adapted to leave the second compression unit via the
outlet end.

[0011] Inanembodimentoftheinvention, the first com-
pression unit is adapted to compress the fluid such that
the fluid has a first pressure, the second compression
unit is adapted to compress the fluid having the first pres-
sure such that the fluid has a second pressure, and the
second pressure is greater than the first pressure.
[0012] In an embodiment of the invention, the com-
pression apparatus includes a drive unit, wherein the
drive unit is adapted to drive the first compression unit
and the second compression unit at the same time.
[0013] Inanembodimentoftheinvention, the first com-
pression unit is connected between the drive unitand the
second compression unit.

[0014] Inanembodimentoftheinvention, the drive unit
is connected between the first compression unit and the
second compression unit.

[0015] Inanembodimentoftheinvention, the first com-
pression unit is adapted to operate along a first rotation
axis, the second compression unit is adapted to operate
along a second rotation axis, and the first rotation axis
and the second rotation axis are coaxial.

[0016] In an embodiment of the invention, the com-
pression apparatus includes a coupling, wherein the first
compression unit has a first axle, the second compres-
sion unit has a second axle, and the first axle and the
second axle are connected to each other via the coupling.
[0017] Inanembodimentoftheinvention, the first com-
pression unit has a first axle, the second compression
unit has a second axle, and the first axle and the second
axle are the same axle.

[0018] Based on the above, in the invention, different
types of compression units are integrated in a single com-
pression apparatus to combine the advantages of differ-
ent types of compressors. Specifically, the first compres-
sion unit can be a screw compression unit having higher
structural strength and the second compression unit can
be a scroll compression unit having better resistance to
internal leakage and higher volumetric efficiency. When
the first compression unit is used to perform a first stage
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compression, if a portion of the fluid (such as refrigerant)
entering the first compression unit is undesirably liquid
and is gasified and expanded instantly inside the first
compression unit, then damage to the first compression
unit due to the instant expansion of the fluid can be pre-
vented by the high structural strength thereof. Moreover,
when the second compression unit is used to perform a
second stage compression, the fluid entering the second
compression unit has a greater pressure from the first
stage compression, and internal leakage to the second
compression unit generated by greater pressure of the
fluid can be prevented due to the feature of better resist-
ance to internal leakage thereof. Accordingly, the com-
pression apparatus can have good compression efficien-
cy, and the durability of the compression apparatus is
increased.

[0019] In order to make the aforementioned features
and advantages of the disclosure more comprehensible,
embodiments accompanied with figures are described in
detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The accompanying drawings are included to
provide a further understanding of the invention, and are
incorporated in and constitute a part of this specification.
The drawings illustrate embodiments of the invention
and, together with the description, serve to explain the
principles of the invention.

FIG. 1 is a schematic of a compression apparatus
of an embodiment of the invention.

FIG. 2 is a diagram comparing the power consump-
tion of the compression apparatus of FIG. 1 and a
conventional two-stage compressor.

FIG. 3 is a diagram comparing the coefficient of per-
formance (COP) of the compression apparatus of
FIG. 1 and conventional two-stage compressors.
FIG. 4 shows a specific structure of the compression
apparatus of FIG. 1 in region R.

FIG. 5 is a schematic of a compression apparatus
of another embodiment of the invention.

DESCRIPTION OF THE EMBODIMENTS

[0021] FIG. 1 is a schematic of a compression appa-
ratus of an embodiment of the invention. Referring to
FIG. 1, a compression apparatus 100 of the present em-
bodimentincludes a first compression unit 110, a second
compression unit 120, and a drive unit 130. The second
compression unit 120 is connected to the first compres-
sion unit 110, and the drive unit 130 is, for instance, a
motor and is adapted to drive the first compression unit
110 and the second compression unit 120 to operate at
the same time. The compression apparatus 100 of the
present embodiment is, for instance, applied in refriger-
ation and air conditioning systems or other fields, and
the invention is not limited thereto.
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[0022] The first compression unit 110 is adapted to
compress a fluid (such as refrigerant) such that the fluid
has a first pressure. After the fluid is compressed by the
first compression unit 110, the fluid flows from the first
compression unit 110 to the second compression unit
120, and the second compression unit 120 is adapted to
further compress the fluid such that the fluid has a second
pressure greater than the first pressure. That is, the com-
pression apparatus 100 of the present embodiment is a
compound two-stage compressor containing the first
compression unit 110 and the second compression unit
120, and the first compression unit 110 and the second
compression unit 120 perform a first stage compression
and a second stage compression on the fluid in order.
[0023] In the present embodiment, the first compres-
sion unit 110 is, for instance, a screw compression unit,
and the second compression unit 120 is, for instance, a
scroll compression unit. Therefore, the volumetric effi-
ciency of the second compression unit 120 is greater
than the volumetric efficiency of the first compression
unit 110, the exhaust amount of the first compression
unit 110 is greater than the exhaust amount of the second
compression unit 120, and the structural strength of the
first compression unit 110 is greater than the structural
strength of the second compression unit 120. In other
embodiments, the first compression unit 110 and the sec-
ond compression unit 120 can respectively be othertypes
of compression units, and the invention is not limited
thereto.

[0024] In the above configuration of the present em-
bodiment, the compression apparatus 100 can display
advantages of the first compression unit 110 (screw com-
pression unit) such as high structural strength, liquid
compression resistance, capacity control, and large ex-
haust amount, and can also display advantages of the
second compression unit 120 (scroll compression unit)
such as greater resistance to internal leakage and large
volumetric efficiency. For instance, when the first com-
pression unit 110 is used to perform the first stage com-
pression, if a portion of the fluid (such as refrigerant) en-
tering the first compression unit 110 is undesirably liquid
and is gasified and expanded instantly inside the first
compression unit 110, then damage to the first compres-
sion unit 110 due to the instant expansion of the fluid can
be prevented by the high structural strength thereof.
Moreover, when the second compression unit 120 is
used to perform the second stage compression, the fluid
entering the second compression unit 120 has a greater
pressure from the first stage compression, and internal
leakage to the second compression unit 120 generated
by greater pressure of the fluid can be prevented due to
the feature of better resistance to internal leakage there-
of. Accordingly, the compression apparatus 100 has
good compression efficiency, and the durability of the
compression apparatus 100 is increased.

[0025] FIG. 2 is a diagram comparing the power con-
sumption of the compression apparatus of FIG. 1 and a
conventional two-stage compressor. FIG. 3 is a diagram
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comparing the coefficient of performance (COP) of the
compression apparatus of FIG. 1 and conventional two-
stage compressors. Curve A in FIG. 2 and FIG. 3 corre-
sponds to the compression apparatus 100 of the present
embodiment, curve B corresponds to the two-stage com-
pressor of a conventional dual reciprocating compres-
sion unit, and curve C corresponds to the two-stage com-
pressor of a conventional twin screw compression unit.
As shown in FIG.2 and FIG. 3, at an evaporation tem-
perature of -25°C to -60°C, the power consumption of
the compression apparatus 100 of the present embodi-
ment is significantly lower than the power consumptions
of the two conventional two-stage compressors, and the
coefficient of performance of the compression apparatus
100 of the present embodiment is significantly higher
than the coefficient of performance of the conventional
two-stage compressors. The definition of coefficient of
performance is the ratio of cold room capacity (kW) and
power consumption (kW).

[0026] In the following, the specific configuration of the
compression apparatus 100 of the present embodiment
is further described. In the present embodiment, the com-
pression apparatus 100 has an inletend E1 and an outlet
end E2, the first compression unit 110 is located between
the inlet end E1 and the second compression unit 120,
and the second compression unit 120 is located between
the first compression unit 110 and the outlet end E2. The
fluid is adapted to enter the first compression unit 110
via the inlet end E1 and adapted to leave the second
compression unit 120 via the outlet end E2. It should be
mentioned that, the structural shapes of the first com-
pression unit 110, the second compression unit 120, and
the drive unit 130 shown in FIG. 1 are only exemplary
and are not intended to limit the invention. Moreover, the
fluid is, for instance, transferred via the flow path of the
inlet end E1, the first compression unit 110, the second
compression unit 120, and the outlet end E2 in order,
and the specific structure of the flow path can be config-
ured based on the actual structural design of the com-
pression apparatus 100, and is not repeated herein.
[0027] In the present embodiment, the first compres-
sion unit 110 is adapted to operate along a first rotation
axis A1 via the driving of the drive unit 130, and the sec-
ond compression unit 120 is adapted to operate along a
second rotation axis A2 via the driving of the drive unit
130. The first rotation axis A1 and the second rotation
axis A2 are coaxial, such that the drive unit 130 can drive
the first compression unit 110 and the second compres-
sion unit 120 to operate at the same time. Moreover, since
the first compression unit 110 and the second compres-
sion unit 120 are disposed in a coaxial manner as de-
scribed above, the fluid can be transferred from the first
compression unit 110 to the second compression unit
120 in a straight line and does not need to be transferred
in a winding manner, and therefore better work efficiency
is achieved.

[0028] FIG. 4 shows a specific structure of the com-
pression apparatus of FIG. 1 in region R. Referring to
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FIG. 4, the first compression unit 110 of the present em-
bodiment has a first axle 112, the second compression
unit 120 has a second axle 122, the compression appa-
ratus 100 further includes a coupling 140, and the first
axle 112 and the second axle 122 are connected to each
other via the coupling 140. Accordingly, when the drive
unit 130 shown in FIG. 1 drives the first compression unit
110 to operate, the second compression unit 120 can be
driven via the connection of the first axle 112 and the
second axle 122 at the same time. That is, the compres-
sion apparatus 100 of the present embodiment connects
the axes of different types of compression units using the
coupling 140 to integrate different types of compression
units. In other embodiments, the first axle 112 and the
second axle 122 can also be changed to be connected
to the same axle of the first compression unit 110 and
the second compression unit 120, and therefore the cou-
pling can be omitted, and the invention is not limited
thereto.

[0029] Referring to FIG. 1, the first compression unit
110 of the present embodiment is connected between
the drive unit 130 and the second compression unit 120.
However, the invention is not limited thereto, and descrip-
tion is provided below with reference to figures. FIG. 5 is
a schematic of a compression apparatus of another em-
bodiment of the invention. In a compression apparatus
200 of FIG. 5, the operating methods of a first compres-
sion unit 210, a second compression unit 220, a drive
unit230, aninletend E1’, and an outlet end E2’ are similar
to the operating methods of the first compression unit
110, the second compression unit 120, the drive unit 130,
the inlet end E1, and the outlet end E2 of FIG. 1 and are
not repeated herein. The difference between the com-
pression apparatus 200 and the compression apparatus
100 is that, the drive unit 230 is connected between the
first compression unit 210 and the second compression
unit 220.

[0030] Based on the above, in the invention, different
types of compression units are integrated in a single com-
pression apparatus to combine the advantages of differ-
ent types of compressors. Specifically, the first compres-
sion unit can be a screw compression unit having higher
structural strength and the second compression unit can
be a scroll compression unit having better resistance to
internal leakage and higher volumetric efficiency. When
the first compression unitis used to perform the first stage
compression, if a portion of the fluid (such as refrigerant)
entering the first compression unit is undesirably liquid
and is gasified and expanded instantly inside the first
compression unit, then damage to the first compression
unit due to the instant expansion of the fluid can be pre-
vented by the high structural strength thereof. Moreover,
when the second compression unit is used to perform
the second stage compression, the fluid entering the sec-
ond compression unit has a greater pressure from the
first stage compression, and internal leakage to the sec-
ond compression unit generated by greater pressure of
the fluid can be prevented due to the feature of better
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resistance to internal leakage thereof. Accordingly, the
compression apparatus can have good compression ef-
ficiency, and the durability of the compression apparatus
is increased.

Claims
1. A compression apparatus (100, 200), comprising:

a first compression unit (110, 210) adapted to
compress a fluid; and

a second compression unit (120, 220) connect-
ed to the first compression unit (110, 210),
wherein after the fluid is compressed by the first
compression unit (110, 210), the second com-
pression unit (120, 220) is adapted to compress
the fluid,

wherein a volumetric efficiency of the second
compression unit (120, 220) is greater than a
volumetric efficiency of the first compression
unit (110, 210).

2. The compression apparatus (100, 200) of claim 1,
wherein the first compression unit (110, 210) is a
screw compression unit and the second compres-
sion unit (120, 220) is a scroll compression unit.

3. The compression apparatus (100, 200) of claim 1,
wherein an exhaust amount of the first compression
unit (110, 210) is greater than an exhaust amount of
the second compression unit (120, 220).

4. The compression apparatus (100, 200) of claim 1,
having an inlet end (E1, E1’) and an outlet end (E2,
E2’), wherein the first compression unit (110, 210)
is located between the inlet end (E1, E1’) and the
second compression unit (120, 220), the second
compression unit (120, 220) is located between the
first compression unit (110, 210) and the outlet end
(E2, E2), and the fluid is adapted to enter the first
compression unit (110, 210) via the inlet end (E1,
E1’) and adapted to leave the second compression
unit (120, 220) via the outlet end (E2, E2’).

5. The compression apparatus (100, 200) of claim 1,
wherein the first compression unit (110, 210) is
adapted to compress the fluid such that the fluid has
a first pressure, the second compression unit (120,
220) is adapted to compress the fluid having the first
pressure such that the fluid has a second pressure,
andthe second pressure is greater than the first pres-
sure.

6. The compression apparatus (100) of claim 1, where-
in the first compression unit (110) is connected be-
tween adrive unit (130) and the second compression
unit (120).
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7.

10.

1.

12.

13.

The compression apparatus (200) of claim 1, where-
in a drive unit (230) is connected between the first
compression unit (210) and the second compression
unit (220).

The compression apparatus (100) of claim 1, where-
in the first compression unit (110) is adapted to op-
erate along afirst rotation axis (A1), the second com-
pression unit (120) is adapted to operate along a
second rotation axis (A2), and the first rotation axis
(A1) and the second rotation axis (A2) are coaxial.

The compression apparatus (100) of claim 1, com-
prising a coupling (140), wherein the first compres-
sion unit (110) has afirst axle (112), the second com-
pression unit (120) has a second axle (122), and the
first axle (112) and the second axle (122) are con-
nected to each other via the coupling (140).

The compression apparatus (100) of claim 1, where-
in the first compression unit (110) has a first axle
(112), the second compression unit (120) has a sec-
ond axle (122), and the first axle (112) and the sec-
ond axle (122) are the same axle.

A compression apparatus (100, 200), comprising:

a first compression unit (110, 210) adapted to
compress a fluid; and

a second compression unit (120, 220) connect-
ed to the first compression unit (110, 210),
wherein after the fluid is compressed by the first
compression unit (110, 210), the second com-
pression unit (120, 220) is adapted to compress
the fluid,

wherein the first compression unit (110, 210) is
a screw compression unit and the second com-
pression unit (120, 220) is a scroll compression
unit,

wherein a volumetric efficiency of the second
compression unit (120, 220) is greater than a
volumetric efficiency of the first compression
unit (110, 210).

The compression apparatus (100, 200) of claim 11,
wherein an exhaust amount of the first compression
unit (110, 210) is greater than an exhaust amount of
the second compression unit (120, 220).

The compression apparatus (100, 200) of claim 11,
having an inlet end (E1, E1’) and an outlet end (E2,
E2’), wherein the first compression unit (110, 210)
is located between the inlet end (E1, E1’) and the
second compression unit (120, 220), the second
compression unit (120, 220) is located between the
first compression unit (110, 210) and the outlet end
(E2, E2’), and the fluid is adapted to enter the first
compression unit (110, 210) via the inlet end (E1,



14.

15.

16.

17.

18.

19.

9 EP 3 232 063 A1

E1’) and adapted to leave the second compression
unit (120, 220) via the outlet end (E2, E2’).

The compression apparatus (100, 200) of claim 11,
wherein the first compression unit (110, 210) is
adapted to compress the fluid such that the fluid has
a first pressure, the second compression unit (120,
220) is adapted to compress the fluid having the first
pressure such that the fluid has a second pressure,
and the second pressure is greater than the first pres-
sure.

The compression apparatus (100) of claim 11,
wherein the first compression unit (110) is connected
between a drive unit (130) and the second compres-
sion unit (120).

The compression apparatus (200) of claim 11,
wherein a drive unit (230) is connected between the
first compression unit (210) and the second com-
pression unit (220).

The compression apparatus (100) of claim 11,
wherein the first compression unit (110) is adapted
to operate along a first rotation axis (A1), the second
compression unit (120) is adapted to operate along
a second rotation axis (A2), and the first rotation axis
(A1) and the second rotation axis (A2) are coaxial.

The compression apparatus (100) of claim 11, com-
prising a coupling (140), wherein the first compres-
sion unit (110) has afirst axle (112), the second com-
pression unit (120) has a second axle (122), and the
first axle (112) and the second axle (122) are con-
nected to each other via the coupling (140).

The compression apparatus (100) of claim 11,
wherein the first compression unit (110) has a first
axle (112), the second compression unit (120) has
a second axle (122), and the first axle (112) and the
second axle (122) are the same axle.
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