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(57) Disclosed are a screw compressor, and a gas
conditioning apparatus and a refrigeration apparatus in-
cluding the screw compressor. The screw compressor
includes a body (10), in which a gas-supplement channel
is provided, and the gas-supplement channel has at least
two gas-supplement holes (201) communicated with a
compression chamber. A number of the gas-supplement
holes in the screw compressor is at least two. Ina case
that space available in the body (10) for disposing the
gas-supplement holes (201) is limited, a hole diameter
of each of the gas-supplement holes (201) is smaller. A
larger number of gas-supplement holes (201) with small-
er hole diameter are beneficial for reducing gas flow pul-
sation, thereby reducing noise in a gas-supplement proc-
ess.

SCREW COMPRESSOR, AIR CONDITIONING DEVICE AND REFRIGERATING DEVICE

FIG.2
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Description
CROSS REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of priority of
Chinese Patent Application No. 201710283983.8, filed
on April 26, 2017, entitled "Screw Compressor, Air Con-
ditioning Apparatus and Refrigeration Apparatus", the
entire contents of which are incorporated herein by ref-
erence.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of
compressor technology, and particularly to a screw com-
pressor, an air conditioning apparatus and a refrigeration
apparatus including the screw compressor.

BACKGROUND

[0003] The screw compressor generally includes a
body and a couple of parallel and mutual engaged female
and male screws provided in the body. A gas intake is
provided in the body corresponding to one end of the
female screw and one end of the male screw, and an
exhaust portis provided in the body corresponding to the
other end of the female screw and the other end of the
male screw. The screw compressor compresses the low-
temperature and low-pressure gas entering from the gas
intake of the body into high-temperature and high-pres-
sure gas, and discharges the high-temperature and high-
pressure gas from the exhaust port of the body through
the rotation of the female and male screws in opposite
directions to each other.

[0004] The body of the existing screw compressor is
usually further provided with a gas-supplement channel
for supplementing the gas into a compression chamber
between the female and male screws in order to improve
the compression efficiency of the screw compressor.
[0005] The existing gas-supplement channel can be
divided into axial gas-supplement and radial gas-supple-
ment channels according to the disposing mode. In the
case of axial gas-supplement channel in the existing
screw compressor, as shown in FIG. 1, the body 10’ is
provided with a gas-supplement channel, and the inner
end of the gas-supplement channel is provided with an
axial gas-supplement hole 201’ configured to make the
gas-supplement channel be communicated with the
compression chamber between the female and male
screws. The number of the axial gas-supplement holes
201’is one, and meanwhile the hole diameter is relatively
larger. The screw compressor having the above-men-
tioned gas-supplement channel structure may cause a
larger gas flow pulsation when the gas in the air-supple-
ment channel enters the compression chamber between
the female and male screws through the axial gas-sup-
plement hole 201, resulting in a larger noise.
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SUMMARY

[0006] The present disclosure provides a screw com-
pressor, an air conditioning apparatus and a refrigeration
apparatus, to reduce the gas flow pulsation in the gas-
supplement process.

[0007] According to one aspect of the present disclo-
sure, the present disclosure provides a screw compres-
sor including:

a body, comprising a housing, in which a compres-
sion chamber is provided, and

a gas-supplement channel, disposed in the body,
the gas-supplement channel having atleast two gas-
supplement holes communicated with the compres-
sion chamber.

[0008] Further, the gas-supplement holes are dis-
posed along an axial direction of the body.

[0009] Further, a shape of cross section of each gas-
supplement hole is any one of a circle, an ellipse, a round
rectangle and a polygon.

[0010] Further, a radial dimension of each of the gas-
supplement holes is not greater than 6 mm, or the radial
dimension of each of the gas-supplement holes is not
less than 2 mm.

[0011] Further, a shape of cross section of each gas-
supplement hole is a circle, and each of the gas-supple-
ment holes has a diameter of 5 mm.

[0012] Further, the screw compressor further includes
a male screw and a female screw disposed in the com-
pression chamber; wherein at least a portion of the gas-
supplementholes are arranged in a shape corresponding
to a partial outer contour of the male screw.

[0013] Further, at least three gas-supplement holes
are arranged to form a first group; centers of the gas-
supplement holes in the first group are arranged to form
an arc which is concentric with the male screw.

[0014] Further, a contour of the gas-supplement chan-
nel is determined by a position of the male screw and an
exhaust channel of the screw compressor; and adistance
from a center of each gas-supplement hole disposed in
an outer layer to a contour of the gas-supplement channel
is a fixed value.

[0015] Further, the body further includes:

end bearing seat, provided at an end of the housing;
wherein at least a first part of a length section of the gas-
supplement channel is disposed in the exhaust end bear-
ing seat, and the gas-supplement holes are provided in
the exhaust end bearing seat.

[0016] According to another aspect of the present dis-
closure, the present disclosure provides an air condition-
ing apparatus including the screw compressor above.
[0017] According to yet another aspect of the present
disclosure, the present disclosure provides a refrigera-
tion apparatus including the screw compressor above.
[0018] In the screw compressor provided by the
present disclosure, the gas-supplement channel thereof
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has a plurality of gas-supplement holes for communicat-
ing with the compression chamber, so that in the case
that the space available on the body for disposing the
gas-supplement holes is limited, each of the gas-supple-
ment holes has a smaller hole diameter. In the gas-sup-
plement process, compared with the gas-supplement
hole with a larger hole diameter in the prior art, in the
screw compressor provided by the present disclosure, a
larger number of gas-supplement holes with smaller hole
diameters are more beneficial for reducing gas flow pul-
sation, thereby helping to reduce noise in the gas-sup-
plement process.

[0019] The gas conditioning apparatus and the refrig-
eration apparatus provided by the present disclosure
adopt the above-described screw compressor provided
by the present disclosure, and can reduce the gas flow
pulsation in the gas-supplement process, thereby help-
ing to reduce the noise in the gas-supplement process.

BRIEF DESCRIPTION OF DRAWINGS

[0020] The accompanying drawings described herein
are provided to further understand the present disclosure
and are a part of the present disclosure. The schematic
embodiments of the disclosure and the illustration thereof
are used to interpret the disclosure but not intended to
limit the disclosure. In the drawings:

FIG. 1 is a schematic view illustrating an axial gas-
supplement hole in an existing screw compressor;
FIG. 2 is a schematic stereogram illustrating a gas-
supplement hole in a screw compressor according
to an embodiment of the present disclosure;

FIG. 3 is a schematic front view illustrating a gas-
supplement hole in a screw compressor according
to an embodiment of the present disclosure.

FIG. 4 is a schematic view illustrating an arrange-
ment of gas-supplement holes in a screw compres-
sor according to an embodiment of the present dis-
closure.

Description of the reference signs:

[0021] 10'. body; 201’. axial gas-supplement hole; 10.
body; 201. gas-supplement hole; 31. first group; 40. male
SCrew.

DETAILED DESCRIPTION OF DISCLOSED EMBODI-
MENTS

[0022] The embodiments of the present disclosure are
described in detail below, and the examples of the em-
bodiments are illustrated in the accompanying drawings.
The same or similar reference signs mean the same or
similar elements, or elements having the same or similar
functions. The embodiments described below with refer-
ence to the accompanying drawings are illustrative and
used to interpret the disclosure, but not intended to limit

10

15

20

25

30

35

40

45

50

55

the present disclosure.

[0023] The present disclosure provides a screw com-
pressor. In an embodiment, as shown in FIG. 2 and FIG.
3, the screw compressor includes a body 10. The body
10 includes a housing, in which a compression chamber
is provided, and a gas-supplement channel is provided
in the body 10. The gas-supplement channel has a plu-
rality of gas-supplement holes 201 communicating with
the compression chamber.

[0024] For example, the gas-supplement hole 201 is
an axial gas-supplement hole, that is, the gas-supple-
ment hole 201 is parallel with the axis of the body 10,
which is beneficial for processing. In addition, the gas-
supplement hole 201 may be arranged to be inclined rel-
ative to the axis of the body 10.

[0025] In the present embodiment, the number of the
gas-supplement holes 201 of the gas-supplement chan-
nel for communicating with the compression chamber is
multiple, so that in the case that the space available in
the body 10 for disposing the gas-supplement holes 201
is limited, the hole diameter of each of the gas-supple-
ment holes 201 is smaller.

[0026] The principle and working process of the screw
compressor provided by the present disclosure will be
described in detail below with reference to the accompa-
nying drawings.

[0027] Taking a screw compressor being a twin-screw
compressor as an example, specifically, the screw com-
pressor further includes a couple of parallel and mutual
engaged male and female screws, and a driving mech-
anism. The driving mechanism is connected to the male
screw and configured to drive the male screw to rotate,
thereby driving the female screw engaged with the male
screw to rotate. One end of the body 10 is provided with
agas intake, and the other end of the body 10 is provided
with an exhaust port. The gas intake and the exhaust
port are respectively located at two sides of the female
and male screws.

[0028] When the screw compressor is working, driven
by the driving mechanism, the male screw and the female
screw rotate in opposite directions with each other. When
the compression chamber between the female and male
screws is communicated with the gas intake, the gas en-
ters the compression chamber between the female and
male screws through the gas intake; and after being com-
pressed, the gas is discharged from the exhaust port
when the compression chamber is communicated with
the exhaust port.

[0029] In the above process, when the compression
chamber is communicated with the gas-supplement hole
201, the gas is supplemented into the compression
chamber through the gas-supplement channel, to im-
prove the compression efficiency of the screw compres-
sor. When the gas in the gas-supplement channel passes
through the gas-supplement channel, the gas volume
passing through the gas-supplement channel is a fixed
value, therefore a total gas volume passing through the
plurality of gas-supplement holes 201 is a fixed value.
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Since the number of the gas-supplement holes 201 is
multiple, in the case that the total gas volume is constant,
the hole diameter of each of the gas-supplement holes
201 is relatively smaller, and the gas flow pulsation gen-
erated by the gas passing through the gas-supplement
holes 201 is smaller, thereby reducing the noise formed
when the gas is supplemented into the compression
chamber.

[0030] In the above, the principle and process of the
present disclosure are described in detail by taking the
screw compressor being a twin-screw compressor as an
example. However, it should be noted that the screw
compressor provided by the present disclosure may also
be other possible structures, and is not limited to the
above-mentioned twin-screw compressor.

[0031] In the present embodiment, the shape of each
of the gas-supplement holes 201 can be various regular
shapes such as a circle, an ellipse, a round rectangle, a
polygon and so on, and can also be other irregular
shapes. In practical applications, the shape of the gas-
supplement hole 201 can be configured to be any shape
desired or capable of achieving the corresponding pur-
pose according to requirements.

[0032] Preferably, a radial dimension of each of the
gas-supplement holes 201 is not greater than 6 mm.
When the gas-supplement hole is circular, the radial di-
mension is the diameter of the hole. Such setting defines
the maximum dimension of the hole diameter of the gas-
supplement hole 201, i.e., the hole diameter is limited
within a range of not greater than 6 mm, which can better
reduce the gas flow pulsation in the gas-supplement
process, thereby enabling the noise to be lower.

[0033] Furthermore, the radial dimension of each of
the gas-supplement holes 201 is not less than 2 mm.
When the gas-supplement hole 201 is circular, the radial
dimension is the diameter of the hole. The shape of the
axial gas-supplement hole 201 is configured to be circular
for easy processing, thereby reducing the processing
cost. As shown in FIG. 3, each of the gas-supplement
holes 201 has a diameter of 5 mm.

[0034] Preferably, referring to FIG. 4, a male screw 40
and a female screw are provided in the body 10, and a
plurality of gas-supplement holes 201 are arranged in a
shape corresponding to the tooth root of the male screw
40. Such an arrangement can reduce the gas flow pul-
sation in the gas-supplement process, which helps to re-
duce the noise in the gas-supplement process.

[0035] In the present embodiment, as shown in FIG.
2, the body 10 further includes an exhaust end bearing
seat. The exhaust end bearing seat is disposed at an end
of the housing, and at least a portion of the length of the
gas-supplement channel can be disposed in the exhaust
end bearing seat of the body 10. The body structure
shown in FIGS. 2 and 3 is the exhaust end bearing seat.
[0036] Inanembodiment, a first part of the length sec-
tion of the gas-supplement channel is disposed in the
exhaust end bearing seat; a second part of the length
section of the gas-supplement channel is disposed in the
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housing, and the gas-supplement holes 201 are disposed
in the exhaust end bearing seat. The gas supplemented
into the compressor first enters into the second part of
the length section the gas-supplement channel, which is
located in the housing, then enters the first part of the
length section of the gas-supplement channel, which is
located in the exhaust end bearing seat, and then enters
the compression chamber of the body through the gas-
supplement hole 201.

[0037] In the screw compressor provided by the
present embodiment, the number of the gas-supplement
holes 201 in the gas-supplement channel for communi-
cating with the compression chamber is multiple, so that
in the case that the space available in the body 10 for
disposing the gas-supplement holes 201 is limited, each
of the gas-supplement holes 201 has a smaller hole di-
ameter. In the gas-supplement process, compared with
the gas-supplement hole with a larger hole diameter in
the prior art, the screw compressor provided by the
present disclosure has a larger number of gas-supple-
ment holes 201 with smaller hole diameter, which is more
beneficial for reducing the gas flow pulsation, and helps
to reduce the noise in the gas-supplement process.
[0038] AsshowninFIG.4,atleasttwo gas-supplement
holes 201 are arranged to form a first group 31, and at
least three gas-supplement holes 201 are arranged in
the first group 31. Centers of all gas-supplement holes
201 in the first group 31 form an arc. The arc and the
male screw 40 are concentric. An arc at the position in-
dicated by 31 in FIG. 4, is the arc formed by the centers
of a plurality of gas-supplement holes 201 in the first
group 31.

[0039] The contour B of the gas-supplement channel
is determined by the position of the male screw 40 and
the exhaust channel of the screw compressor, and a dis-
tance from the center of the gas-supplement hole 201 in
the outer layer to the contour B of the gas-supplement
channel is a fixed value. Under the premise that the ex-
haust channel of the screw compressor and the male
screw 40 are fixed, the shape of the contour B is also
fixed, thatis, the shape of the contour B is also the cross-
sectional shape of the original gas-supplement channel.
The present disclosure also provides an air conditioning
apparatus including, in this embodiment, the screw com-
pressor in the above-described embodiments of the
present disclosure.

Claims
1. A screw compressor, characterized by comprising:

a body (10), comprising a housing, in which a
compression chamber is provided, and
agas-supplementchannel, disposed in the body
(10), the gas-supplement channel having at
least two gas-supplement holes (201) commu-
nicated with the compression chamber.



7 EP 3 617 516 A1

2. The screw compressor according to claim 1, char-
acterized in that the gas-supplement holes (201)
are disposed along an axial direction of the body (10).

3. The screw compressor according to claim 1, char- 5
acterized in that a shape of cross section of each
gas-supplement hole (201) is any one of a circle, an
ellipse, a round rectangle and a polygon.

4. The screw compressor according to claim 1, char- 10
acterized in that a radial dimension of each of the
gas-supplement holes (201) is not greater than 6
mm, or the radial dimension of each of the gas-sup-
plement holes (201) is not less than 2 mm.

15
5. The screw compressor according to claim 4, char-
acterized in that a shape of cross section of each
gas-supplement hole (201) is a circle, and each of
the gas-supplement holes (201) has a diameter of 5
mm. 20

6. The screw compressor according to claim 1, char-
acterized by further comprising a male screw (40)
and a female screw disposed in the compression
chamber; wherein at least a portion of the gas-sup- 25
plement holes (201) are arranged in a shape corre-
sponding to a partial outer contour of the male screw
(40).

7. The screw compressor according to claim 6, char- 30
acterized in that at least three gas-supplement
holes (201) are arranged to form a first group (31);
and centers of the gas-supplement holes (201) in
the first group (31) are arranged to form an arc which
is concentric with the male screw (40). 35

8. The screw compressor according to claim 6, char-
acterized in that a contour of the gas-supplement
channelis determined by a position of the male screw
and an exhaust channel of the screw compressor; 40
and adistance from a center of each gas-supplement
hole (201) disposed in an outer layer to a contour of
the gas-supplement channel is a fixed value.

9. The screw compressor according to claim 1, char- 45
acterized in that the body (10) further comprises:
an exhaust end bearing seat, provided at an end of
the housing; wherein at least a first part of a length
section of the gas-supplement channel is disposed
in the exhaust end bearing seat, and the gas-sup- 50
plement holes (201) are provided in the exhaust end
bearing seat.

10. An air conditioning apparatus comprising the screw
compressor of claim 1. 55

11. Arefrigeration apparatus comprising the screw com-
pressor of claim 1.



EP 3 617 516 A1

FIG.1

FI1G.2



EP 3 617 516 A1

201

FIG.3

201
/

FIG.4



EP 3 617 516 A1

International application No.

PCT/CN2017/119427

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER

F04C 29/12 (2006.01) i; FO4C 29/06 (2006.01) i; FO4C 18/16 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

F04C 29, F04C 18

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNABS; CNTXT; CNKI; VEN; USTXT; EPTXT: 24T, W2jE, *M<, 184, Widt, fL, screw, compressor, blowdown, eject+, jet+,

inject+, spout+, squirt+, hole, pore, vent, orifice, aperture, finestra, gas, air, two, twin, double, multi+

C. DOCUMENTS CONSIDERED TO BE RELEVANT

30

35

40

45

50

55

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX ICN 106979160 A (GREE ELECTRIC APPLIANCES, INC. OF ZHUHALI), 25 July 2017 1-11
(25.07.2017), description, paragraphs27-45, and figures 2-4
X ICN 101979880 A (SHANGHAI WEIER TAIKE SCREW MACHINERY CO., LTD.), 23 1-11
[February 2011 (23.02.2011), description, paragraphs2-5 and 36-47, and figures 1-13
X ICN 87101649 A (WUHAN REFRIGERATION FACTORY), 16 September 1987 (16.09.1987), 1-11
description, page 1, line 16 to page 4, line 4, and figures
X ICN 205013302 U (GREE ELECTRIC APPLIANCES, INC. OF ZHUHALI), 03 February 2016 1,3-5, 10-11
(03.02.2016), description, paragraphs23-33, and figures 1-4
A ICN 205858689 U (GREE ELECTRIC APPLIANCES, INC. OF ZHUHAI), 04 January 2017 1-11
(04.01.2017), entire document
A [EP 0389036 A1 (GRASS AIR HOLDING BV), 26 September 1990 (26.09.1990), entire 1-11
document
A ICN 1450267 A (ZHAQ, Zhihai), 22 October 2003 (22.10.2003), entire document 1-11

X Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:
“A” document defining the general state of the art which is not
considered to be of particular relevance
“E” earlier application or patent but published on or after the
international filing date

“L” document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or
other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

Date of mailing of the international search report

Haidian District, Beijing 100088, China
[Facsimile No. (86-10) 62019451

26 January 2018 16 March 2018
IName and mailing address of the ISA . .
State Intellectual Property Office of the P. R. China Authorized officer
No. 6, Xitucheng Road, Jimengiao ZHAI Li'na

Telephone No. (86-512) 88995277

Form PCT/ISA/210 (second sheet) (July 2009)




10

15

20

25

30

35

40

45

50

55

EP 3 617 516 A1

International application No.

INTERNATIONAL SEARCH REPORT

PCT/CN2017/119427
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 202851353 U (ANHUI TOSUM MACHINERY AND ELECTRIC CO., LTD.), 03 1-11

April 2013 (03.04.2013), entire document

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




10

15

20

25

30

35

40

45

50

55

INTERNATIONAL SEARCH REPORT
Information on patent family members

EP 3 617 516 A1

International application No.

CN 87101649 A
CN 205013302 U
CN 205858689 U
EP 0389036 Al

CN 1450267 A
CN 202851353 U

16 September 1987
03 February 2016
04 January 2017

26 September 1990

22 October 2003
03 April 2013

CN 1007076 B
None

None

NL 8900694 A
AT 92158 T

EP 0389036 B1
DK 0389036 T3
ES 2043243 T3
DE 69002358 D1
CN 1240944 C

None

PCT/CN2017/119427
Patent pocuments referred Publication Date Patent Family Publication Date
in the Report

CN 106979160 A 25 July 2017 None

CN 101979880 A 23 February 2011 EP 2565456 Al 06 March 2013
CN 101979880 B 31 July 2013
EP 2565456 A4 17 May 2017
CN 201836053 U 18 May 2011
WO 2011134261 Al 03 November 2011
US 2012058001 Al 08 March 2012

07 March 1990

16 October 1990
15 August 1993

28 July 1993

27 September 1993
16 December 1993
02 September 1993
08 February 2006

Form PCT/ISA/210 (patent family annex) (July 2009)

10




EP 3 617 516 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

e CN 201710283983 [0001]

1"



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

