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Description
PRIORITY CLAIM

[0001] This application claims benefit of Chinese Pa-
tent Application No. 202411611846.9, filed November
12, 2024, and all the benefits accruing therefrom under
35U.S.C. §119, the contents of which in their entirety are
herein incorporated by reference.

BACKGROUND

[0002] This application relates to the technical field of
refrigeration/cooling equipment, and in particular to a
screw compressor and a refrigeration system including
the screw compressor.

[0003] A screw compressor usually uses an economi-
zer to improve a capacity and COP of an air conditioning
group, but pulsation propagation from an economizer
port always affects an operation of the screw compressor
and induces pipeline vibration to generate noise. In the
related art, at an economizer port where an economizer
pipeline is connected to a compression chamber, a muf-
fling chamber is usually provided to reduce pressure
pulsation transmitted to the economizer pipeline and
downstream of the economizer pipeline. In the design,
a compressor speed is considered in combination with
compressor structural parameters, and a chamber is
designed for a predicted main frequency band where a
compressor is operated.

[0004] When such a compressor is applied to a high-
temperature and high-pressure design of a heat pump or
the like, pressure pulsation may be enhanced to some
extent, and a chamber generally needs to be designed to
have better muffling performance, such as higher pres-
sure pulsation transmission loss and a wider effective
action frequency range.

[0005] Therefore, how to effectively reduce pressure
pulsation from an economizer pipeline without a large
change in design is a problem to be solved.

SUMMARY

[0006] Anobjectofthisapplicationisto provide ascrew
compressor to at least solve or alleviate some problems
in the related art.

[0007] Viewed from a first aspect, there is provided a
screw compressor including: a compressor housing pro-
vided with a compression chamber inside; an economi-
zer communicating with the compressor housing through
an economizer pipeline; and afirst muffler reaction cham-
ber disposed in the compressor housing and having an
economizer compression chamber port communicating
with the compression chamber, in which the economizer
pipeline has one end communicating with the first muffler
reaction chamber and the other end communicating with
the economizer, and the screw compressor further in-
cludes a second muffler reaction chamber communicat-
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ing with the economizer pipeline, and surrounding and
protruding from an outer wall of the economizer pipeline.
[0008] A diameter D2 of the second muffler reaction
chamber may be at least larger than a pipeline diameter
D1 of a communication portion between the economizer
pipeline and the first muffler reaction chamber.

[0009] A distance d between the second muffler reac-
tion chamber and the first muffler reaction chamber may
be equal to or greater than 10 mm.

[0010] A height H of the second muffler reaction cham-
ber in a radial direction of the economizer pipeline may
satisfy a formula condition of H- D1 > 5 mm.

[0011] Alength L of the second muffler reaction cham-
ber in an extension direction of the economizer pipeline
may satisfy a formula condition of L > 10 mm.

[0012] The screw compressor may further include an
orifice plate disposed at a communication portion be-
tween the second muffler reaction chamber and the
economizer pipeline.

[0013] The screw compressor may further include a
sound absorbing material with which the second muffler
reaction chamber is filled.

[0014] Viewed from a second aspect, there is provided
a refrigeration system including the screw compressor
according to the first aspect.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWINGS

[0015]

Fig. 1 is a schematic diagram of a structure of a
refrigeration system including a screw compressor
according to one or more embodiments of this ap-
plication.

Fig. 2 is a schematic diagram of a partial structure of
the screw compressor according to one or more
embodiments of this application.

Fig. 3is a partially enlarged schematic diagram of the
screw compressor according to the embodiment of
this application.

Fig. 4 is a curve comparison diagram of a transmis-
sion loss calculated when a muffling chamber is
designed in the screw compressor according to
one or more embodiments of this application and a
transmission loss calculated when only a first muffler
reaction chamber in the related art is used.

Fig. 5 is a schematic diagram of an economizer
pipeline according to a second embodiment of this
application.

Fig. 6 is a schematic diagram of an economizer
pipeline according to a third embodiment of this
application.

Fig. 7 is a schematic diagram of a specific structure of
an orifice plate used in the economizer pipeline
according to the third embodiment of this application.
Fig. 8 is a schematic diagram of an economizer
pipeline according to a fourth embodiment of this
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application.

[0016] Reference numerals: screw compressor 1,
compressor housing 101, first muffler reaction chamber
102, economizer compression chamber port 1021, econ-
omizer pipeline 103, second muffler reaction chamber
104, refrigeration system 2, condenser 201, economizer
202, economizer primary side 2021, economizer primary
side outlet 2022, economizer secondary side 2023, first
expansion valve 203, second expansion valve 204, eva-
porator 205, orifice plate 1041, sound absorbing material
1042.

DETAILED DESCRIPTION OF THE DISCLOSURE

[0017] It should be noted that working principles, fea-
tures, advantages, and the like of a screw compressor
according to this application will be explained below by
way of embodiments. However, it should be understood
thatall descriptions are only given for exemplification and
therefore these embodiments should not be understood
as forming any limitation on this application.

[0018] In addition, for any single technical feature de-
scribed orimplicitin some embodiments mentioned here-
in, or any single technical feature shown or implicit in the
drawings, this application still allows any combination or
deletion between these technical features (or their
equivalents) without any technical obstacles, thereby
obtaining more other embodiments of this application
that may not be directly mentioned herein.

[0019] Fig. 1is a schematic diagram of a structure of a
refrigeration system 2 including a screw compressor 1
according to one or more embodiments of this applica-
tion. As shownin Fig. 1, arefrigerantis compressed into a
high-temperature and high-pressure refrigerant gas in
the screw compressor 1, and then the high-temperature
and high-pressure refrigerant gas is conveyed to a con-
denser 201 through a refrigerant pipeline, exchanges
heat with an external medium such as water or air in
the condenser 201, and is reduced in temperature and
condensed to a medium-temperature and high-pressure
refrigerant gas-liquid mixture or refrigerant liquid, and
then the medium-temperature and high-pressure refrig-
erant gas-liquid mixture or refrigerant liquid is conveyed
to an economizer primary side 2021 through the refrig-
erant pipeline from an outlet of the condenser 201. A part
of the refrigerant at an economizer primary side outlet
2022 flows to a first expansion valve 203 to expand under
a reduced pressure, and then flows into an evaporator
205. The other partis expanded into arefrigerant gas by a
second expansion valve 204, and the refrigerant gas
enters an economizer secondary side 2023 to exchange
heat with the refrigerant flowing through the economizer
primary side 2021, so that the refrigerant liquid in the
economizer primary side 2021 is cooled to a required
subcooling degree, and at the same time, the refrigerant
gas in the economizer secondary side 2023 is increased
in temperature and evaporated, and then the refrigerant
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gas flowing out of the economizer secondary side 2023 is
conveyed to the screw compressor 1 through an econ-
omizer pipeline 103, and is mixed with the refrigerant gas
flowing into the screw compressor 1 through the eva-
porator 205, and the mixture is compressed and then
discharged, so that the working efficiency of the screw
compressor 1isimproved and a discharge temperature is
reduced at the same time.

[0020] Fig. 2 is a schematic diagram of a partial struc-
ture of the screw compressor 1 shownin Fig. 1. As shown
in Fig. 2, the screw compressor 1 includes a compressor
housing 101, a first muffler reaction chamber 102, an
economizer compression chamber port 1021, the econ-
omizer pipeline 103, and a second muffler reaction cham-
ber 104.

[0021] As shown in Fig. 1 and Fig. 2, the economizer
202 communicates with the screw compressor 1 through
the economizer pipeline 103, the economizer pipeline
103 having one end communicating with the economizer
202 and the other end communicating with the first muf-
fler reaction chamber 102 disposed inside the compres-
sor housing 101. The first muffler reaction chamber 102 is
further provided with the economizer compression cham-
ber port 1021 towards a compression outlet of the screw
compressor 1, and the refrigerant gas flowing out of the
economizer 202 flows to the first muffler reaction cham-
ber 102 through the economizer pipeline 103, and then
flows through the economizer compression chamber port
1021 to a compression chamber formed by wrapping the
compressor housing 101 to be further compressed and
discharged from the screw compressor 1.

[0022] Fig. 3is a partially enlarged schematic diagram
of the screw compressor 1 according to one or more
embodiments of this application. As shown in Fig. 1,
Fig. 2, and Fig. 3, the second muffler reaction chamber
104 is further provided on the economizer pipeline 103 at
a position close to the first muffler reaction chamber 102,
and the second muffler reaction chamber 104 commu-
nicates with the economizer pipeline 103, and surrounds
and protrudes from an outer wall of the economizer pipe-
line 103.

[0023] In the screw compressor 1 in one or more
embodiments of this application, the refrigerant gas is
continuously compressed during the operation of the
screw compressor 1, and a difference between a pres-
sure of the refrigerant gas in the compression chamber
and a pressure of the refrigerant gas flowing into the
compression chamber through the first muffler reaction
chamber 102 is large, so that the refrigerant gas in the
compression chamber and the economizer pipeline 103
exhibit complex flow status and pressure pulsation. Inthe
related art, pressure pulsation in a first target frequency
band is effectively attenuated by communicating with the
first muffler reaction chamber 102 inside the compressor
housing 101. For pressure pulsation in a second target
frequency band, in some embodiments of this applica-
tion, the second muffler reaction chamber 104 is dis-
posed on the economizer pipeline 103 at the position
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close to the first muffler reaction chamber 102, and
surrounds and protrudes from the outer wall of the econ-
omizer pipeline 103, and the second muffler reaction
chamber 104 communicates with the interior of the econ-
omizer pipeline 103, so that sound waves can be re-
flected and interfered in the chamber, thereby enhancing
a sound wave transmission loss at the position of the
economizer pipeline 103 close to the first muffler reaction
chamber 102 and widening an effective frequency range,
and alleviating a problem that the pressure pulsation is
transmitted to the downstream to cause the economizer
pipeline 103 and downstream components thereof to
generate large noise, thereby affecting the user experi-
ence. Arisk is also reduced that the economizer pipeline
103 isin astrong vibration state for along time, which may
cause the connection between the economizer pipeline
103 and the first muffler reaction chamber 102 or the
compressor housing 101 to become loose, thereby caus-
ing damage to the compressor.

[0024] It should be noted that this application does not
limit the specific structure of the second muffler reaction
chamber 104 as long as it is a configuration that is
disposed on the economizer pipeline 103 at the position
closed to the first muffler reaction chamber 102 and
surrounds and protrudes from the outer wall of the econ-
omizer pipeline 103, and can attenuate the pressure
pulsation in the economizer pipeline 103, such as a
resonance chamber, and the above configuration should
be included in the protection scope of this application.
[0025] At the same time, although an aspect in which
the second muffler reaction chamber 104 is provided at
the position of the economizer pipeline 103 close to the
first muffler reaction chamber 102 is described, as shown
in Fig. 2, the second muffler reaction chamber 104 may
be disposed inside the compressor housing 101 and
between the first muffler reaction chamber 102 and the
economizer pipeline 103. Disposing inside the compres-
sor housing 101 realizes a full-chamber design of the
compressor, and the shielding of the compressor housing
101 can also be used to reduce part of the noise from the
second muffler reaction chamber 104.

[0026] Fig. 4 is a curve comparison diagram of a
transmission loss calculated when a muffling chamber
is designed in the screw compressor according to one or
more embodiments of this application and a transmission
loss calculated when only the first muffler reaction cham-
ber 102 is used in the related art. The transmission loss is
an important indicator describing sound attenuation
characteristics of a muffler, and the greater the transmis-
sion loss, the greater the attenuation of the pressure
pulsation. A first-order frequency band and a second-
order frequency band shown in Fig. 4 are two pressure
pulsation attenuation frequency bands that need to be
focused on when performing muffling and vibration re-
duction design, and are also target frequency bands for
chamber optimization. A w/a curve is a transmission loss
curve of the muffling chamber calculated when one or
more embodiments of this application are adopted, a w/o
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curve is a transmission loss curve of the muffling cham-
ber calculated when the second muffler reaction cham-
ber 104 according to this application is not used, and it
can be seen from the comparison of the two curves that,
as compared with the transmission loss in the case of not
adopting one or more embodiments of this application, in
the case of adopting one or more embodiments of this
application, the transmission losses in both cases are
high in the focused first-order frequency band, and espe-
cially in the second-order frequency band, the transmis-
sion loss is low by the design of not connecting the
second muffler reaction chamber 104 in series, and it
is difficult to increase the transmission loss in the second-
order frequency band by continuing to optimize the first
muffler reaction chamber 102 while ensuring that the
transmission loss in the first-order frequency band does
not decrease, and the first muffler reaction chamber 102
is required to be designed complicatedly. By adopting
one or more embodiments of this disclosure, the target
frequency band can be quickly optimized, the transmis-
sion loss on the target frequency band is greatly in-
creased, and the transmission loss on another frequency
band is also increased, which greatly enhances the
transmission loss of the entire muffling design and ex-
pands the designed effective muffling frequencyrange. In
this way, the second muffler reaction chamber 104 can
achieve good pressure pulsation attenuation within a
first-order frequency range and a second-order fre-
quency range of the focused speed, which greatly widens
the effective pulsation attenuation frequency range to
adapt to the pressure pulsation generated by the com-
pressor under different frequency conditions.

[0027] Inaddition, in an exemplary embodiment of this
application, a diameter D2 of the second muffler reaction
chamber 104 is atleastlarger than a pipeline diameter D1
of a communication portion between the economizer
pipeline 103 and the first muffler reaction chamber 102.
[0028] Inone ormore embodiments the diameter D2 of
the second muffler reaction chamber 104 is controlled to
be greater than the pipeline diameter D1 of the commu-
nication portion between the economizer pipeline 103
and the first muffler reaction chamber 102, and it is
ensured that a local space larger than a space of the
economizer pipeline 103 itself is formed at a local part of
the economizer pipeline 103 as the second muffler reac-
tion chamber 104, thereby ensuring that a good acoustic
environment can be formed after the pressure pulsation
enters the second muffler reaction chamber 104, and an
effect of pressure pulsation attenuation is achieved to a
large extent in combination with the first muffler reaction
chamber 102.

[0029] It should be noted that although an example in
which the second muffler reaction chamber 104 in some
embodiments is a cylindrical structure surrounding the
outer wall of the economizer pipeline 103 has been
described, this application is not limited thereto, and
according to different operation conditions of the screw
compressor 1, the frequency range of the pressure pul-
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sation, and the like, an elliptical shape or other shapes
should be included in the protection scope of this appli-
cation as long as the aspect is one in which the pressure
pulsation can be ensured to be effectively attenuated in
the second muffler reaction chamber 104, for example,
an aspect in which a plurality of second muffler reaction
chambers 104 are disposed on a local part on the outer
wall of the economizer pipeline 103, or an aspectin which
alocal part of the economizer pipeline 103 is expanded to
form a space equivalent to the second muffler reaction
chamber 104.

[0030] In a second embodiment of this application,
elements denoted by the same names and symbols as
those in the first embodiment of this application represent
identical elements, and descriptions thereof are omitted
here.

[0031] Fig. 5is a schematic diagram of an economizer
pipeline according to a second embodiment of this ap-
plication. As shown in Fig. 5, a difference from the first
embodiment is that in the screw compressor 1 according
to the second embodiment of this application, a distance
d between the second muffler reaction chamber 104 and
the first muffler reaction chamber 102 is preferably equal
to or greater than 10 mm.

[0032] In order to reduce the pressure pulsation gen-
erated during compression of the compressor and trans-
mitted to the downstream of the economizer pipeline 103
along the compression chamber economizer port, by
controlling the distance d between the second muffler
reaction chamber 104 and the first muffler reaction cham-
ber 102 to be equal to or greater than 10 mm, the first
muffler reaction chamber 102, the second muffler reac-
tion chamber 104, and the pipeline connecting the first
muffler reaction chamber 102 and the second muffler
reaction chamber 104 work together, and good pressure
pulsation attenuation is achieved after passing through
the two-stage muffler reaction chamber, which avoids a
problem that the pressure pulsation causes the whole
economizer pipeline 103 to generate large vibration,
resulting in large noise during the operation of the com-
pressor, thereby affecting the user experience. A pro-
blem is alleviated that the economizer pipeline 103 isina
strong vibration state for along time due to high pressure
pulsation, causing damage to compressor components.
[0033] As an exemplary embodiment of this applica-
tion, a height H of the second muffler reaction chamber
104 in the radial direction of the economizer pipeline 103
satisfies a formula condition of H - D1 > 5 mm, and a
length L in an extension direction of the economizer
pipeline 103 satisfies a formula condition of L > 10 mm.
[0034] By controlling a size of the second muffler reac-
tion chamber 104, the attenuation effect on the pressure
pulsation with different frequencies can be adjusted, so
that the second muffler reaction chamber 104 can be
optimally designed for specific pressure pulsation. In
consideration of a change in the frequency range of
the compressor used under different opeartion condi-
tions, by controlling the height H of the second muffler
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reaction chamber 104 in the radial direction of the econ-
omizer pipeline 103 to satisfy the formula condition of H -
D1 >5 mm, and controlling the length L in the extension
direction of the economizer pipeline 103 to satisfy the
formula condition of L > 10 mm, there is a sufficient
muffling space in the second muffler reaction chamber
104, so that the sound waves form a plurality of reflec-
tions and interferences in the second muffler reaction
chamber 104, the dissipation of sound energy occurs,
and the pressure pulsation transmitted to the economizer
pipeline 103 is further reduced.

[0035] In some embodiments of this application, the
example in which the distance d between the second
muffler reaction chamber 104 and the first muffler reac-
tion chamber 102 is equal to or greater than 10 mm, the
height H in the radial direction of the economizer pipeline
103 satisfies the formula condition of H-D1 > 5 mm, and
the length L in the extension direction of the economizer
pipeline 103 satisfies the formula condition of L>10 mm,
this application is not limited thereto, and the setting of
changing the size and the shape of the second muffler
reaction chamber 104 according to the pressure pulsa-
tions in different frequency ranges should also be in-
cluded in the protection scope of this application.
[0036] In a third embodiment of this application, ele-
ments denoted by the same names and symbols as those
in some embodiments of this application represent iden-
tical elements, and descriptions thereof are omitted here.
[0037] Fig.6is aschematic diagram of the economizer
pipeline 103 according to the third embodiment of this
application. As shown in Fig. 6, a difference from some
embodiments is that the screw compressor 1 according
to the third embodiment of this application further in-
cludes an orifice plate 1041.

[0038] Fig. 7 is a schematic diagram of a specific
structure of the orifice plate 1041 used in the economizer
pipeline according to the third embodiment of this appli-
cation. As shown in Fig. 6 and Fig. 7, in the screw
compressor 1 according to the third embodiment of this
application, the orifice plate 1041 is disposed at the
connection location between the second muffler reaction
chamber 104 and the economizer pipeline 103, and the
specific structure of the orifice plate 1041 is determined
by a thickness t of the orifice plate 1041, a diameter 2a of
the orifice plate 1041, an orifice spacing b, and a perfora-
tion rate s, where a perforation rate is defined as a ratio of
a perforation area of the orifice plate 1041 to an overall
area of the orifice plate 1041. Preferably, the thickness t of
the orifice plate 1041 is equal to or smaller than 3 mm, the
diameter 2a of the orifice plate 1041 is equal to or smaller
than 4 mm, and the orifice spacing b is equal to or greater
than 6a.

[0039] In one or more embodiments, by disposing the
orifice plate 1041, a plurality of similar Helmholtz pulsa-
tion attenuation chambers are formed in in the second
muffler reaction chamber 104, an energy loss of the
pressure pulsation is further increased, the effective
frequency range of pressure pulsation attenuation is
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widened, an acoustic transmission loss in the economi-
zer pipeline 103 is enhanced, and the pressure pulsation
generated during the compression of the compressor
and transmitted to the downstream of the economizer
pipeline through the first muffler reaction chamber 102 is
reduced.

[0040] It should be noted thatin some embodiments of
this application, the specific size, the filling range, the
material, and the like of the orifice plate 1041 are not
limited, and different orifice plates 1041 are adopted
according to different models of the screw compressor
1, the size of the second muffler reaction chamber 104,
and the pressure pulsation attenuation requirements,
which should be included in the protection scope of this
application.

[0041] In a fourth embodiment of this application, ele-
ments denoted by the same names and symbols as those
in the some embodiments of this application represent
identical elements, and descriptions thereof are omitted
here.

[0042] Fig. 8 is a schematic diagram of the economizer
pipeline 103 according to the fourth embodiment of this
application. As shown in Fig. 8, a difference from some
embodiments is that the screw compressor 1 according
to the fourth embodiment of this application further in-
cludes a sound absorbing material 1042.

[0043] As shown in Fig. 8, in the screw compressor 1
according to the fourth embodiment of this application,
the second muffler reaction chamber 104 is further filled
with the sound absorbing material 1042.

[0044] A position between the orifice plate 1041 and an
wall surface of the chamber in the second muffler reaction
chamber 104 is filled with the sound absorbing material
1042, so that when the pressure pulsation generated
during the compression of the compressor passes
through the sound absorbing material 1042 in the second
muffler reaction chamber 104, the sound waves propa-
gatein aninternal fiber or voids of a porous structure, and
causes vibration of fluid medium particles inside the
material, and the vibration is converted into heat energy
due to mechanisms such as friction and viscous resis-
tance, thereby further reducing the pressure pulsation
generated during the compression of the compressor
and transmitted to the downstream of the economizer
pipeline through the first muffler reaction chamber 102,
and the refrigerant gas conveyed to the compression
chamber through the economizer pipeline 103 is also
increased in a temperature by the converted heat energy,
and is mixed with the refrigerant gas flowing into the
compressor from the evaporator 205, thereby improving
the working efficiency of the compressor, and reducing
the gas discharge temperature at the same time.
[0045] It should be noted thatin some embodiments of
this application, the specific size, the filling range, the
material, and the like of the sound absorbing material
1042 are not limited, and different sound absorbing ma-
terials 1042 are adopted according to different models of
the screw compressor 1, the size of the second muffler
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reaction chamber 104, and the pressure pulsation at-
tenuation requirements, which should be included in the
protection scope of this application.

[0046] This application further provides a refrigeration
system, specifically, the refrigeration system 2 shown in
Fig. 1. The refrigeration systems of some embodiments
are the same as the refrigeration system 2 described in
the first embodiment. The screw compressor 1 may be
any one of the screw compressors 1 according to various
embodiments of this application, and the specific content
is not repeated here.

[0047] The above embodiments are merely exemplary
and are not intended to limit the invention, the scope of
which is defined by the appended claims.

Claims
1. A screw compressor (1), comprising:

a compressor housing (101) provided with a
compression chamber inside;

an economizer (202) communicating with the
compressor housing (101) through an economi-
zer pipeline (103); and

a first muffler reaction chamber (102) disposed
in the compressor housing (101) and having an
economizer compression chamber port (1021)
communicating with the compression chamber,
wherein

the economizer pipeline (103) has one end com-
municating with the first muffler reaction cham-
ber (102) and the other end communicating with
the economizer (202), and

the screw compressor (1) further comprises a
second mulffler reaction chamber (104) commu-
nicating with the economizer pipeline (103), and
surrounding and protruding from an outer wall of
the economizer pipeline (103).

2. The screw compressor (1) according to claim 1,
wherein
adiameter, D2, of the second muffler reaction cham-
ber (104) is at least larger than a pipeline diameter,
D1, of a communication portion between the econ-
omizer pipeline (103) and the first muffler reaction
chamber (102).

3. The screw compressor (1) according to claim 2,
wherein
a distance, d, between the second muffler reaction
chamber (104) and the first muffler reaction chamber
(102) is equal to or greater than 10 mm.

4. The screw compressor (1) according to claim 2 or 3,

wherein
a height, H, of the second muffler reaction chamber
(104) in a radial direction of the economizer pipeline



1 EP 4 741 660 A1

(103) satisfies the following formula condition:

H-D1>5mm.

The screw compressor (1) according to claim 2, 3 or
4, wherein

a length, L, of the second muffler reaction chamber
(104) in an extension direction of the economizer
pipeline (103) satisfies the following formula condi-
tion:

L>10 mm.

The screw compressor (1) according to any of claims
2 to 5, further comprising:

an orifice plate (104 1) disposed at a communication
portion between the second muffler reaction cham-
ber (104) and the economizer pipeline (103).

The screw compressor (1) according to claim 6,
further comprising:

a sound absorbing material (1042) with which the
second muffler reaction chamber (104) is filled.

A refrigeration system (2), comprising:
a screw compressor (1) according to any preceding
claim.
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