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(54)

(57) A compressor designed to discharge a refriger-
ant compressed in the compressor to the outside
through a cylinder head and a discharge muffler. The
compressor is designed to prevent heat of a refrigerant
passing through a discharge chamber and the dis-
charge muffler in the cylinder head from being trans-
ferred to a compressing chamber, thereby enhancing ef-

Compressor with discharge chamber heat sink

ficiency of the compressor. The compressor includes
the discharge chamber to contain temporarily a refrig-
erant compressed in a compressing chamber, and a
heat-radiating member to radiate heat from the dis-
charge chamber to the outside.

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 609 991 A1 2

Description

[0001] The present invention relates to a compressor
for a heat pump comprising a compressed refrigerant
discharge chamber means.

[0002] Compressors are used in heat pumps, such as
air conditioning systems and freezers, to compress the
refrigerant.

[0003] A known linear compressor 1 forces a piston
to reciprocate linearly by means of a linear electric mo-
tor.

[0004] Referring to Figure 1, the linear compressor 1
is provided with various components, which can be
broadly classified into a compressing part for receiving
refrigerant from a closed container 14 and discharging
the refrigerant after compression and a driving part for
driving the compressing part.

[0005] The compressing part comprises a cylindrical
cylinder block 9, having a compression chamber 9a
therein, and a rod-shaped piston 11 in the compression
chamber 9a of the cylinder block 9. The piston 11 linearly
reciprocates up and down within the compression
chamber 9a. Under the cylinder block 9, the compress-
ing part has a cylinder head 10, which has an intake
chamber 10b through which the refrigerant enters into
the compression chamber 9a and a discharge chamber
10a through which the compressed refrigerant is dis-
charged. Additionally, a discharge muffler 12 is located
on one side of the cylinder head 10 under the cylinder
block 9, for reducing noise due to refrigerant discharge
from the discharge chamber 10a.

[0006] The driving partis provided with a stator 13 and
a mover 3, between which an electromagnetic force is
generated to reciprocate the piston 11 within the cylinder
block 9. As the piston 11 is reciprocated within the cyl-
inder block 9, the refrigerant is compressed to a high
pressure, thereby increasing its temperature, and the
compressed refrigerant is then discharged to the out-
side, through a tube 12a from the discharge muffler 12,
after passing through the discharge chamber 10a and
the discharge muffler 12.

[0007] However, the conventional compressor has a
problem in that, when the refrigerant passes through the
discharge chamber 10a and the discharge muffler 12,
heat is transferred from the refrigerant to the compres-
sion chamber 9a through the cylinder head 10 and the
cylinder block 9, thereby lowering the efficiency of the
compressor 1.

[0008] A compressor, according to the present inven-
tion, is characterised by a heat sink for removing heat
from the discharge chamber means.

[0009] Preferably, the compressor includes a pool of
liquid and the heat sink is configured transfer heat to the
pool of liquid.

[0010] The compressor may include a cylinder block
and a cylinder head, mounted to the cylinder block, and
the discharge chamber means may then comprises a
chamber located in the cylinder head with the heat sink
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in thermal communication with the cylinder head. Pref-
erably, the discharge chamber means comprises a dis-
charge muffler.

[0011] Additional preferred and optional features are
set forth in claims 5 to 16 appended hereto.

[0012] An embodiment of the present invention will
now be described, by way of example, with reference to
Figures 2 and 3 of the accompanying drawings, in
which:

Figure 1 is a cross-sectional view illustrating a con-
ventional compressor;

Figure 2 is a cross-sectional view illustrating a com-
pressor consistent with the present invention; and
Figure 3 is a cross-sectional view illustrating a lower
portion of the compressor of Figure 2.

[0013] Referring to Figure 2, a linear compressor 20,
according to the present invention, comprises a closed
container 24, a compressing part for receiving refriger-
ant from a closed container 24 and discharge the refrig-
erant after compression and a driving part for driving the
compressing part.

[0014] The compressing part comprises a cylindrical
cylinder block 29, having a compression chamber 29a
therein, and a linearly, vertically reciprocating rod-
shaped piston 31 in the compression chamber 29a. The
cylinder block 29 is supported by a support spring 25.
[0015] A cylinder head 30 has an intake chamber 30b
therein, through which refrigerant flows into the com-
pression chamber 29a, and a discharge chamber 30a
therein, through which compressed refrigerant is dis-
charged, is mounted at the bottom of the cylinder block
29. Additionally, at least one heat radiating fin 26 is pro-
vided on bottom of the cylinder head 30 so as to extend
into oil in the bottom of the closed container 24. The at
least one heat-radiating fin 36 is made of a metallic ma-
terial in order to enhance heat exchange efficiency. A
valve assembly 34 is arranged between the cylinder
head 30 and the cylinder block 29 and comprises an in-
take valve 34a and a discharge valve 34b for controlling
the flow of refrigerant into and out of the compression
chamber 34 (see Figure 3).

[0016] Furthermore, a discharge muffler 39 is located
onone side of the cylinder head 30 and a discharge muf-
fler 39 is located on the other side of the cylinder head
30.

[0017] A muffler cover 39b is fastened to one side of
the cylinder head 30. A refrigerant pathway 37 is formed
between the discharge chamber 30a and the interior of
the discharge muffler 39. Noise from the compression
chamber 29a is removed while passing through a fluid
pathway defined in the discharge muffler 39. A tube 39a
extends from the discharge muffler 39 to the outside of
the compressor 20 to guide the compressed refrigerant
passing through the discharge muffler 39 to the outside
of the compressor 20. The discharge muffler 39 is inte-
grally formed with the cylinder head 30 and the dis-
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charge muffler 39 and the cylinder head may, for exam-
ple, be made of aluminium. The discharge muffler 39 is
spaced a predetermined distance from the cylinder
block 29.

[0018] Thedriving partis provided with a stator 32 and
a mover 23, between which electromagnetic forces are
generated to reciprocate the piston 31 within the cylin-
der block 29.

[0019] The stator 32 includes an outer core 32a hav-
ing a coil 35 so that, when ac electric power is applied
to the coil 35, a varying magnetic flux is generated, ac-
cording to the electric power, and an inner core 32b
aligned with the outer core 32a within the mover 23. The
stator 32 is securely supported by means of a holding
frame 33 and the cylinder block 29.

[0020] The mover 23 has a cylindrical shape, closed
at the top, and has a ring-shaped permanent magnet 28
atthe bottom in a space between the outer core 32a and
the inner core 32b to generate an electromagnetic force
between the stator 32 and the mover 23. A the top of a
piston 31 is fixed to the centre of an upper portion of the
mover 23 so that the piston 31 reciprocates along with
the mover 23.

[0021] A plate spring 22 is fastened to the top of the
mover 23 by a bolt 23a which passes through the mover
23. The centre of the plate spring 22 is fixed to the mover
23 and its periphery is fixed to the top of the holding
frame 33.

[0022] Operation of the compressor having such a
configuration as described above will now be described
with reference to Figure 3.

[0023] First, when the piston 31 is moved upward by
virtue of cooperation between the stator 32 and the mov-
er 23, refrigerant induced into the compressor 20 pass-
es through the intake muffler 38 and is then guided into
the intake chamber 30b of the cylinder head 30. The re-
frigerant, guided into the intake chamber 30b, passes
through the intake valve 34a of the valve assembly 34
and is then guided into the compression chamber 29a.
[0024] Then, when the piston 31 is moved downward
by virtue of the cooperation between the stator 32 and
the mover 23, the refrigerant in the compression cham-
ber 29a is compressed and then discharged to the dis-
charge chamber 30a, after passing through the dis-
charge valve 34b of the valve assembly 34.

[0025] The high temperature and pressure refriger-
ant, discharged into the discharge chamber 30a, is
pushed through the refrigerant pathway 37, formed in
the cylinder head 30, to the fluid pathway in the dis-
charge muffler 39 and is then discharged to the outside
through the tube 39a, provided in the discharge muffler
39.

[0026] Since the discharge muffler 39, through which
the high temperature and pressure refrigerant passes,
is provided on the cylinder head 30 rather than the cyl-
inder block 29, the transmission of heat from the dis-
charge muffler 39 to the cylinder block 29 is avoided.
[0027] Additionally, the heat of the cylinder head 30
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and the discharge muffler 39 on the cylinder head 30 is
transmitted to the oil through the heat radiating fin or fins
36, formed on the cylinder head 30, and the heat trans-
mitted to the oil is transmitted to the outside of the com-
pressor 20 through the closed container 24. Thus, the
heat of the refrigerant passing through the cylinder head
30 and the discharge muffler 39 provided to the cylinder
head 30 is prevented from being transmitted to the com-
pression chamber 29a formed in the cylinder block 29.
[0028] As is apparent from the above description, the
compressor consistent with the present invention pre-
vents the heat of the refrigerant passing through the dis-
charging chamber from being transmitted to the com-
pression chamber, thereby preventing a reduction of ef-
ficiency of the compressor.

Claims

1. A compressor for a heat pump comprising a com-
pressed refrigerant discharge chamber means
(30a, 39), characterised by a heat sink (36) for re-
moving heat from the discharge chamber means
(30a, 39).

2. A compressor according to claim 1, including a
pool of liquid, wherein the heat sink (36) is config-
ured transfer heat to the pool of liquid.

3. A compressor according to claim 1 or 2, including
a cylinder block (29) and a cylinder head (30)
mounted to the cylinder block (29), wherein said dis-
charge chamber means comprises a chamber (30a)
located in the cylinder head (30) and the heat sink
(36) is in thermal communication with the cylinder
head (29).

4. A compressor according to claim 3, wherein the
discharge chamber means comprises a discharge
muffler (39).

5. A compressor, comprising:

a discharge chamber to contain temporarily a
refrigerant compressed in a compressing
chamber; and

a heat-radiating member to radiate heat from
the discharge chamber to the outside.

7. The compressor according to claim 5, wherein
the heat-radiating member has one end submerged
to oil flowing in the compressor.

8. The compressor according to claim 5, wherein
the heat-radiating member comprises at least one

heat-radiating fin made of a metallic material.

9. The compressor according to claim 5, further
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comprising:

a cylinder block;

a piston received in the cylinder block and hav-

ing the compressing chamber defined in a %

space between the cylinder block and the pis-

ton; and

a cylinder head disposed on the cylinder block

and including the discharge chamber.
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10. The compressor according to claim 9, wherein
the cylinder head is made of aluminium.

11. The compressor according to claim 9, wherein
the heat-radiating member is provided to the cylin- 75
der head.

12. The compressor according to claim 9, wherein

the cylinder head is provided with a discharge muf-

fler to prevent noise from the compressing chamber 20
from being transmitted to the outside.

13. The compressor according to claim 12, wherein

the discharge muffler may be formed therein with a
fluid pathway communicated with the discharge 25
chamber via a refrigerant pathway.

14. The compressor according to claim 12, wherein
the discharge muffler is spaced a predetermined
distance from the cylinder block. 30

15. The compressor according to claim 12, wherein
the cylinder head and the discharge muffler are in-
tegrally formed.

35

16. A compressor, comprising:

acylinder block including a compressing cham-

ber;

a cylinder head disposed on the cylinder block 40
and including a discharge chamber which com-
municates with the compressing chamber; and

a discharge muffler provided to the cylinder head
and which communicates with the discharge cham- 45
ber, the discharge muffler being spaced apart from
the cylinder block, such that heat of the discharge
muffler is not directly transmitted to the cylinder
block.
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FIG. 3

E

7 L/
pmy
32b—~ 2 ’
/ /
2N v
31\’/%\ 7 29
N Al
AN 34a 4
"
s \ 7
N N

N

N\
\ 7 e
7t ARARERIRT R R NN \

2 M=%

30ai 29a 30b

(s

34b



w

EPO FORM 1503 03.82 (P04C01)

9

EP 1 609 991 A1

European Patent
Office

EUROPEAN SEARCH REPORT

Application Number

EP 05 10 1503

DOCUMENTS CONSIDERED TO BE RELEVANT
Categor Citation of document with indication, where appropriate, Relev_ant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (Int.C1.7)
X GB 1 082 686 A (J. & E. HALL LIMITED) 1,3,5, FO4B39/06
6 September 1967 (1967-09-06) 8-11 FO4B35/04
A * page 2, line 58 - line 92 * 16
* figure 1 *
X US 3 903 438 A (DOLZ ET AL) 1-3,5,
2 September 1975 (1975-09-02) 7-9,11
A * abstract * 16
* column 2, line 16 - line 54 *
* figures 1,2 *
X US 5 224 840 A (DREIMAN ET AL) 1,3-5,
6 July 1993 (1993-07-06) 9-14,16
* abstract *
* column 3, line 67 - column 6, line 2 *
X PATENT ABSTRACTS OF JAPAN 1-3,5,
vol. 012, no. 340 (M-740), 7-11
13 September 1988 (1988-09-13)
-& JP 63 100285 A (HITACHI LTD),
2 May 1988 (1988-05-02) TECHNICAL FIELDS
A * abstract * 16 SEARCHED (Int.CL.7)
————— FO4B
X GB 995 001 A (MARIO PAGANO S.P.A. 1,3,5,8,
GELBYSON) 10 June 1965 (1965-06-10) 9,11
A * page 2, line 40 - page 3, line 49 * 16
* figure 4 *
X EP 0 864 750 A (SANYO ELECTRIC CO., LTD) |1,3-5,9,
16 September 1998 (1998-09-16) 11-14,16
* abstract *
* column 32, Tine 48 - column 33, Tine 39;
figure 22 *
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 22 July 2005 Kolby, L
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A:technological backgroUnd ettt
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document




EPO FORM P0459

EP 1 609 991 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 05 10 1503

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

22-07-2005
Patent document Publication Patent family Publication
cited in search report date member(s) date
GB 1082686 A 06-09-1967  ES 301490 Al 01-01-1965
US 3903438 A 02-09-1975 DE 2317038 Al 17-10-1974
FR 2224919 Al 31-10-1974
GB 1442500 A 14-07-1976
IT 1009368 B 10-12-1976
JP 1126945 C 14-12-1982
JP 50035708 A 04-04-1975
JP 57017181 B 09-04-1982
US 5224840 A 06-07-1993  BR 9201009 A 24-11-1992
CA 2063942 Al 29-09-1992
DE 69201580 D1 13-04-1995
DE 69201580 T2 06-07-1995
EP 0505805 A2 30-09-1992
JP 5126050 A 21-05-1993
JP 63100285 A 02-05-1988  NONE
GB 995001 A 10-06-1965 CH 390449 A 15-04-1965
us 3196797 A 27-07-1965
EP 0864750 A 16-09-1998 JP 10026076 A 27-01-1998
JP 10037856 A 13-02-1998
JP 10077964 A 24-03-1998
JP 10115473 A 06-05-1998
JP 3389441 B2 24-03-2003
JP 10227282 A 25-08-1998
JP 10227283 A 25-08-1998
JP 10227284 A 25-08-1998
EP 0864750 Al 16-09-1998
us 6231310 B1 15-05-2001
CN 1200789 A ,C 02-12-1998
WO 9801675 Al 15-01-1998
us 6379125 Bl 30-04-2002

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82



	bibliography
	description
	claims
	drawings
	search report

