EP 3 144 533 A1

Patent Office

s et (11) EP 3 144 533 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(1 9) ’ e "llmlmllHH||m||‘||HmHl“|‘|H|‘||‘|H|”H|”H|H‘"H‘mll‘
Patentamt
0 European

(43) Date of publication: (51) IntCl.:
22.03.2017 Bulletin 2017/12 F04C 18/02 (2006.01)
(21) Application number: 15792500.9 (86) International application number:
PCT/CN2015/072404

(22) Date of filing: 06.02.2015
(87) International publication number:

WO 2015/172593 (19.11.2015 Gazette 2015/46)

(84) Designated Contracting States: * WANG, Zhizhong
AL AT BEBG CH CY CZDE DKEE ES FIFRGB Shaanxi (CN)
GRHRHUIEISITLILTLULVMC MKMT NL NO ¢ CHEN, Baozong
PL PT RO RS SE SI SK SM TR Shaanxi (CN)
Designated Extension States: * GAO, Qikun
BA ME Shaanxi (CN)
e BU, Gaoxuan
(30) Priority: 12.05.2014 CN 201410198899 Shannxi (CN)
e CHEN, Peng
(71) Applicants: Shaanxi (CN)
* Shaanxi Changling Special Equipment Co., Ltd. ¢ WANG, Lei
Baoji, Shaanxi 721000 (CN) Shaanxi (CN)
* Xi’an Jiaotong University
Xi’an, Shaanxi 710000 (CN) (74) Representative: Karakatsanis, Georgios
Haft Karakatsanis Patentanwaltskanzlei
(72) Inventors: Dietlindenstrasse 18
* ZHANG, Ping 80802 Miinchen (DE)
Shaanxi (CN)
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(57) A medium-frequency hermetically sealed refrig- supply.
erantcompressor capable of unloading during start, com-

prising: an electric connector (2), a front end socket (1),

a rear end socket (6), a barrel (7), a medium-frequency

motor (3) disposed in the barrel (7), a movable disc (4),

a motion transmission sleeve (8), a main shaft (9), a

clutch coil (10) and a clutch friction plate (11); the front

and back ends of the barrel (7) are respectively connect- -y
ed to the front end socket (1) and the rear end socket - ,,
(6); the barrel (7) has a stator disc (5) fixed therein co-
operating with the movable disc (4); the movable disc (4)
and the stator disc (5) are sleeved on one side of the : & : .
main shaft (9), and the clutch friction plate (11) and the NN |5 "o \_m/ \
clutch coil (10) are sleeved on another side of the main
shaft (9); the movable disc (4) and the clutch friction plate
(11) are fixed on a side surface of the main shaft (9); the
output shaft of the medium-frequency motor (3) is con-
nected to the clutch coil (10) via the motion transmission
sleeve (8); the electric connector (2) is fixed on the barrel
(7); and the electric connector (2) is connected to the
clutch coil (10). The compressor achieves a low current
start, and reduces the impact against the on-board power
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Description
Technical Field

[0001] The present invention relates to the technical
field of vapor cycle refrigerant system in a helicopter, and
more specifically relates to a medium-frequency hermet-
ically sealed refrigerant compressor capable of unload-
ing during start.

[0002] Nowadays, a vapor cycle refrigerant system of
a helicopter mainly comprises a compressor, a medium-
frequency motor, an evaporator, a condenser, an evap-
oration fan, a condensing fan and an expansion valve.
Motion transmission of the medium-frequency motor is
achieved by a beltso as to drive the compressor to realize
refrigeration. This method of driving the compressor has
the following disadvantages: 1) motion transmission by
using a belt occupies alarge area of spaces and requires
good positioning of the components and high precision
with respect to installation; 2) the motor has an independ-
ent cooling mechanism which requires additional cooling
fan and air ducts etc. to be provided, thereby resulting in
undesirable bulkiness and heaviness; 3) tension of the
belt and its limited service life requires additional main-
tenance and replacement. A hermetically sealed refrig-
erant compressor may effectively solve the above prob-
lems. However, a hermetically sealed refrigerant com-
pressor according to prior art generally has a start current
5-7 times stronger than a working current. In an on-board
device, such a strong start current will trigger power pro-
tection of the helicopter and thus causes power failure
which is dangerous.

Disclosure of the Invention

[0003] In view of the aforesaid disadvantages now ex-
isting in the prior art, the present invention provides a
medium-frequency hermetically sealed refrigerant com-
pressor capable of unloading during start. The medium-
frequency hermetically sealed refrigerant compressor
achieves a low current start.

[0004] In order to attain the above object, the medium-
frequency hermetically sealed refrigerant compressor
provided by the present invention comprises an electric
connector, afront end socket, arear end socket, a barrel,
a medium-frequency motor provided inside the barrel, a
movable disc, a motion transmission sleeve, a main
shaft, a clutch coil and a clutch friction plate.

[0005] A frontendand arear end of the barrel are con-
nected with the front end socket and the rear end socket
respectively; a stator disc cooperating with the movable
disc is fixed in the barrel; the movable disc and the stator
disc are sleeved on one side of the main shaft; the clutch
friction plate and the clutch coil are sleeved on another
side of the main shaft; the movable disc and the clutch
friction plate are fixed on a side surface of the main shaft;
an output shaft of the medium-frequency motor is con-
nected with the clutch coil via the motion transmission
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sleeve; the electric connector is fixed on the barrel; the
electric connector is connected with the clutch caoil.
[0006] The stator disc is fixed in the barrel by using
screws.

[0007] A sealring is provided between the stator disc
and the side surface of the main shaft.

Beneficial effects of the present invention

[0008] The medium-frequency hermetically sealed re-
frigerant compressor capable of unloading during start
provided by the present invention comprises an electric
connector, a barrel, a medium-frequency motor provided
inside the barrel, a movable disc, a motion transmission
sleeve, a main shaft, a clutch coil and a clutch friction
plate. During operation, the voltage value is lowered upon
starting, and the medium-frequency motor drives the
clutch coil to rotate via the motion transmission sleeve
to achieve an unloaded start; when rotation of the medi-
um-frequency motor becomes stable, the electric con-
nector supplies power to the clutch coil so that the clutch
coil and the clutch friction plate will be mutually attracted
to each other; as such, the main shaft will be driven by
the medium-frequency motor to rotate to achieve a low
current start. With the same refrigeration capacity, the
present invention uses a hermetically sealed structure
so as to significantly reduce the size and weight of the
vapor cycle refrigeration system. At the same time, the
present invention achieves a low current start of the me-
dium-frequency hermetically sealed refrigerant com-
pressor to reduce the impact against the on-board power

supply.
Brief Description of Drawings
[0009]
FIG. 1 is a structural view of the present invention.

[0010] In the figure, 1 refers to a front end socket, 2
refers to an electric connector, 3 refers to a medium-
frequency motor, 4 refers to a movable disc, 5 refers to
a stator disc, 6 refers to a rear end socket, 7 refers to a
barrel, 8 refers to a motion transmission sleeve, 9 refers
to a main shaft, 10 refers to clutch coil, and 11 refers to
clutch friction plate.

Best Mode for Carrying out the Invention

[0011] The present invention will be described further
in detail below with reference to the figure.

[0012] In FIG. 1, the medium-frequency hermetically
sealed refrigerant compressor provided by the present
invention comprises an electric connector 2, a front end
socket 1, a rear end socket 6, a barrel 7, a medium-fre-
quency motor 3 provided inside the barrel 7, a movable
disc 4, a motion transmission sleeve 8, a main shaft 9, a
clutch coil 10 and a clutch friction plate 11. A front end
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and a rear end of the barrel 7 are connected with the front
end socket 1 and the rear end socket 6 respectively. A
stator disc 5 cooperating with the movable disc 4 is fixed
in the barrel 7. The movable disc 4 and the stator disc 5
are sleeved on one side of the main shaft 9. The clutch
friction plate 11 and the clutch coil 10 are sleeved on
another side of the main shaft 9. The movable disc 4 and
the clutch friction plate 11 are fixed on a side surface of
the main shaft 9. An output shaft of the medium-frequen-
cy motor 3 is connected with the clutch coil 10 via the
motion transmission sleeve 8. The electric connector 2
is fixed on the barrel 7. The electric connector 2 is con-
nected with the clutch coil 10. The stator disc 5 is fixed
in the barrel 7 by using screws. A seal ring is provided
between the stator disc 5 and the side surface of the main
shaft 9. The clutch friction plate 11 is made by iron ma-
terial.

[0013] The presentinvention has the following working
principle: At first, power is not supplied by the electric
connector 2 to the clutch coil 10, and the clutch coil and
the clutch friction plate 11 are separated; next, activate
the medium-frequency motor 3 so that the medium-fre-
quency motor 3 drives the clutch coil 10 to rotate via the
motion transmission sleeve 8; when rotation of the me-
dium-frequency motor 3 becomes stable, the electric
connector 2 supplies electricity to the clutch coil 10, and
then the clutch coil 10 is magnetized by the received elec-
tricity; the clutch coil 10 and the clutch friction plate 11
will then be mutually attracted to each other to drive the
main shaft 9 to rotate via the medium-frequency motor
3; the movable disc 4 at another side of the main shaft
will then also rotate to achieve compression refrigeration.

Claims

1. A medium-frequency hermetically sealed refrigerant
compressor capable of unloading during start com-
prises an electric connector (2), a front end socket
(1), a rear end socket (6), a barrel (7), a medium-
frequency motor (3) provided inside the barrel (7), a
movable disc (4), a motion transmission sleeve (8),
amain shaft (9), a clutch coil (10) and a clutch friction
plate (11);

a front end and a rear end of the barrel (7) are con-
nected with the front end socket (1) and the rear end
socket (6) respectively; a stator disc (5) cooperating
with the movable disc (4) is fixed in the barrel (7);
the movable disc (4) and the stator disc (5) are
sleeved on one side of the main shaft (9); the clutch
friction plate (11) and the clutch coil (10) are sleeved
on another side of the main shaft (9); the movable
disc (4) and the clutch friction plate (11) are fixed on
a side surface of the main shaft (9); an output shaft
ofthe medium-frequency motor (3) is connected with
the clutch coil (10) via the motion transmission
sleeve (8); the electric connector (2) is fixed on the
barrel (7); the electric connector (2) is connected with
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the clutch coil (10).

The medium-frequency hermetically sealed refriger-
ant compressor capable of unloading during start ac-
cording to claim 1, wherein the stator disc (5) is fixed
in the barrel (7) by using screws.

The medium-frequency hermetically sealed refriger-
ant compressor capable of unloading during start ac-
cording to claim 1, wherein a seal ring is provided
between the stator disc (5) and the side surface of
the main shaft (9).
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