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(54) A COMPRESSOR

(67)  The present invention relates to a compressor
comprising a casing which supports the components
therein; a cylinder which enables allows the refrigerant
fluid to be sucked and compressed; a piston which is
operated in the cylinder; a cylinder head which directs
the compressed refrigerant fluid sucked into the cylinder
by the movement of the piston; a valve table (1) which is
disposed between the cylinder and the cylinder head; a
suction port (2) which is arranged on the valve table (1)

Figure 2
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and which enables the refrigerant fluid to enter the cyl-
inder during the suction movement of the piston; an ex-
haust port (3) which enables the refrigerant fluid to be
discharged from the cylinder during the compression
movement of the piston; an exhaust valve (4) which
opens and closes the exhaust port (3); and a limiting
member (5) which is positioned so as to align with the
top of the exhaust valve (4) in the opening direction there-
of and which limits the opening of the exhaust valve (4).
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Description

[0001] The presentinvention relates to a compressor
wherein the operational performance of the exhaust
valve is improved.

[0002] Inhermetic compressors, exhaust valves which
open and close according to the pressure difference are
used. In order to limit the opening distance of said ex-
haust valves, a limiting member is used so as to align
with the top of the exhaust valve. The operational aim of
the exhaust valve is to open the leaf easily and to prevent
too much compression in the cylinder, and to close im-
mediately when the flow of the refrigerant fluid in the cyl-
inder is completely finished so as to prevent the high-
pressure refrigerant fluid from returning to the cylinder
volume. The limiting member is used to attain this aim.
The limiting member enables the exhaust valve to remain
fixed at a point when opened so as not to move too far
from the closing point. Thus, a rapid closing occurs as
soon as the exhaust process is completed.

[0003] By means of the opening/closing movement of
the exhaust valves, the flow of the refrigerant fluid in the
compressor is ensured. Therefore, the parameters relat-
ed to the exhaust valves have a very significant effect on
the performance of the compressor. The most important
among the parameters of the exhaust valve is the stiff-
ness coefficient of the exhaust valve. In variable-speed
compressors, the optimization of said parameter varies
for each speed. When the compressor operates at high
speeds, the compressor exhaust time is short due to the
flow rate of the refrigerant fluid. Therefore, the time re-
quired for the exhaust valve to close is also short. Oth-
erwise, backflows occur and the capacity decreases.
[0004] The decrease in the stiffness coefficient of the
exhaust valve causes the stiffness on the exhaust valve
to decrease. Since the exhaust valve travels the distance
required to be closed with a lower force, the acceleration
of the exhaust valve during the closing decreases. This
causes the exhaust valve to close later than normal.
[0005] When the compressor operates at low speeds,
the forces acting on the exhaust valve during the opening
are less due to the flow rate of the refrigerant fluid.
[0006] When the opening force is less than the force
required to keep the exhaust valve fully open, the exhaust
valve tends to close. Since the exhaust process contin-
ues in the meantime, the flow narrows down and push
the exhaust valve with greater force in the direction of
opening, which causes the exhaust valve to tend to open
again. This oscillatory movement on said exhaust valve
adversely affects the performance of the compressor.
Since the force required to keep the exhaust valve open
increases when the stiffness coefficient of the exhaust
valve is increased, the oscillatory movements also in-
crease, which adversely affects the efficiency of the com-
pressor.

[0007] The value of the stiffness coefficient of the ex-
haust valve creates different results at different speeds,
and the value of the stiffness coefficient of the exhaust
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valve also has different adverse effects, regardless of
the speed. Since the use of an exhaust valve with a high
stiffness coefficient increases the force required to open
the exhaust valve, this causes the refrigerant fluid in the
cylinder to be compressed more than desired, increasing
the power consumption of the compressor. When open,
the exhaust valve is in contact with the limiting member.
This contact creates an adhesion effect for the exhaust
valve onto the limiting member due to the lubricant on
the surface. Since, when an exhaust valve with a low
stiffness coefficient is used, there is low stress when said
exhaust valve is open, the adhesion effect caused by
lubricant prevails and delays the closing of the exhaust
valve.

[0008] In the state of the art United States Patent Ap-
plication No. US2009291007, a compressor is disclosed,
comprising a limiting member which gains a second stiff-
ness coefficient by means of the higher section than the
free end at the middle section after fully opened up to the
free end so as to prevent late closing and increase ther-
mal efficiency.

[0009] In the state of the art South Korean Patent Ap-
plication No. KR20070102846, a compressor is dis-
closed, comprising an exhaust valve which creates free
movement space by creating space beyond the stopping
point on the limiting member and which thus increases
thermal efficiency by reducing flow losses.

[0010] The aim of the present invention is the realiza-
tion of a compressor wherein the operational perform-
ance of the exhaust valve is improved.

[0011] The compressor realized in order to attain the
aim of the present invention, explicated in the first claim
and the respective claims thereof, comprises a casing
which supports the components therein; a cylinder which
enables allows the refrigerant fluid to be sucked and com-
pressed; a piston which is operated in the cylinder; a
cylinder head which directs the compressed refrigerant
fluid sucked into the cylinder by the movement of the
piston; a valve table which is disposed between the cyl-
inder and the cylinder head; a suction port which is ar-
ranged on the valve table and which enables the refrig-
erant fluid to enter the cylinder during the suction move-
ment of the piston; an exhaust port which enables the
refrigerant fluid to be discharged from the cylinder during
the compression movement of the piston; an exhaust
valve which opens and closes the exhaust port; a limiting
member which is positioned so as to align with the top
of the exhaust valve in the opening direction thereof and
which limits the opening of the exhaust valve; and at least
one step which is provided on the surface of the limiting
member facing the valve table, on the closed side of the
limiting member. By means of the step, the operational
performance of the exhaust valve isincreased at different
rotational speeds of the compressor. Moreover, by
means of the present invention, when an exhaust valve
having a low stiffness coefficientis used to solve the prob-
lem of extra compression in the cylinder, the adhesion
effect from the lubricant is minimized by means of the
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step.

[0012] The step provided on the closed end side of the
limiting member ensures that the exhaust valve operates
at full length when the exhaust valve is opened, and dur-
ing the continuation of the opening moment, the working
length of the exhaust valve becomes shorter. The ex-
haust valve operating at full length, in other words with
a low stiffness coefficient, at the moment of opening re-
duces the force required to open, preventing extra com-
pression. Thus, the power consumption is reduced. After
the opening moment, the operational point of the exhaust
valve is shortened by means of the step on the limiting
member, the tension on the exhaust valve increases and
the problem of late closing is eliminated. Moreover, since,
by means of the step, the contact surface between the
exhaust valve and the limiting member is reduced due
to the bending caused by the step, the lubricant-induced
adhesion effect is also reduced.

[0013] The step is a protrusion on the surface of the
limiting member facing the valve table, which extends
towards the valve table. Thus, the step ensures that the
force required to open the exhaust valve and the power
consumption are decreased.

[0014] Inanotherembodimentofthe presentinvention,
the step is provided on the surface of the valve table
facing the limiting member.

[0015] By means of the presentinvention, the adverse
effects caused by the low or high stiffness coefficient of
the exhaust valve, independent of the rotational speed,
are eliminated. Loss of capacity at high speeds occurring
when an exhaust valve with a low stiffness coefficient is
used to prevent oscillation at low speeds is prevented.
Since the contact surface with the limiting member is re-
duced by means of the step when the exhaust valve is
fully open, the adhesion effect of the lubricant is also
decreased.

[0016] A compressorrealized in order to attain the aim
of the present invention is illustrated in the attached fig-
ures, where:

Figure 1 - is the top view of a valve table.
Figure 2 - is the sideways view of the valve table.
Figure 3 - is the view of detail A in Figure 2.

[0017] The elements illustrated in the figures are num-
bered as follows.

1. Valve table

2. Suction port
3. Exhaust port
4. Exhaust valve

5. Limiting member

10

15

20

25

30

35

40

45

50

55

6. Step

[0018] The compressor comprises a casing which sup-
ports the components therein; a cylinder which enables
allows the refrigerant fluid to be sucked and compressed;
apiston which is operated in the cylinder; a cylinder head
which directs the compressed refrigerant fluid sucked in-
to the cylinder by the movement of the piston; a valve
table (1) which is disposed between the cylinder and the
cylinder head; a suction port (2) which is arranged on the
valve table (1) and which enables the refrigerant fluid to
enter the cylinder during the suction movement of the
piston; an exhaust port (3) which enables the refrigerant
fluid to be discharged from the cylinder during the com-
pression movement of the piston; an exhaust valve (4)
which opens and closes the exhaust port (3); a limiting
member (5) which is positioned so as to align with the
top of the exhaust valve (4) in the opening direction there-
of and which limits the opening of the exhaust valve (4);
and at least one step (6) which is provided between the
surface of the limiting member (5) facing the valve table
(1) and the valve table (1) and which remains on the
closed side of the limiting member (5) (Figure 1).
[0019] In the preferred embodiment of the present in-
vention, the step (6) is provided on the surface of the
limiting member (5) facing the valve table (1). By means
of the step (6), the operational performance of the ex-
haust valve (4) is increased at different rotational speeds
of the compressor. Moreover, by means of the present
invention, when an exhaust valve (4) having a low stiff-
ness coefficient is used to solve the problem of extra
compression in the cylinder, the adhesion effect from the
lubricantis minimized by means of the step (6) (Figure 2).
[0020] The step (6) provided on the closed end side of
the limiting member (5) ensures that the exhaust valve
(4) operates at full length when the exhaust valve (4) is
opened, and during the continuation of the opening mo-
ment, the working length of the exhaust valve (4) be-
comes shorter. The exhaust valve (4) operating at full
length, in other words with a low stiffness coefficient, at
the moment of opening reduces the force required to
open, preventing extra compression. Thus, the power
consumption is reduced. After the opening moment, the
operational point of the exhaust valve (4) is shortened
by means of the step (6) on the limiting member (5), the
tension on the exhaust valve (4) increases and the prob-
lem of late closing is eliminated. Moreover, since, by
means of the step (6), the contact surface between the
exhaust valve (4) and the limiting member (5) is reduced
due to the bending caused by the step (6), the lubricant-
induced adhesion effect is also reduced.

[0021] The step (6) is a protrusion on the surface of
the limiting member (5) facing the valve table (1), which
extends towards the valve table (1). Thus, the step (6)
ensures that the force required to open the exhaust valve
(4) and the power consumption are decreased (Figure 3).
[0022] Inanotherembodimentofthe presentinvention,
the step (6) is provided on the surface of the valve table
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(1) facing the limiting member (5).

[0023] By means of the presentinvention, the adverse
effects caused by the low or high stiffness coefficient of
the exhaust valve (4), independent of the rotational
speed, are eliminated. Loss of capacity at high speeds
occurring when an exhaust valve (4) with a low stiffness
coefficient is used to prevent oscillation at low speeds is
prevented. Since the contact surface with the limiting
member (5) is reduced by means of the step (6) when
the exhaust valve (4) is fully open, the adhesion effect of
the lubricant is also decreased.

Claims

1. A compressor comprising a casing which supports
the components therein; a cylinder which enables
allows the refrigerant fluid to be sucked and com-
pressed; a piston which is operated in the cylinder;
a cylinder head which directs the compressed refrig-
erant fluid sucked into the cylinder by the movement
of the piston; a valve table (1) which is disposed be-
tween the cylinder and the cylinder head; a suction
port (2) which is arranged on the valve table (1) and
which enables the refrigerant fluid to enter the cylin-
der during the suction movement of the piston; an
exhaust port (3) which enables the refrigerant fluid
to be discharged from the cylinder during the com-
pression movement of the piston; an exhaust valve
(4) which opens and closes the exhaust port (3); and
a limiting member (5) which is positioned so as to
align with the top of the exhaust valve (4) in the open-
ing direction thereof and which limits the opening of
the exhaust valve (4), characterized by atleast one
step (6) which is provided between the surface of
the limiting member (5) facing the valve table (1) and
the valve table (1) and which remains on the closed
side of the limiting member (5).

2. A compressor as in Claim 1, characterized by at
least one step (6) which is provided on the surface
of the limiting member (5) facing the valve table (1).

3. A compressor as in Claim 1, characterized by the
step (6) which is provided on the closed end side of
the limiting member (5) and which ensures that the
exhaust valve (4) operates at full length during the
opening of the exhaust valve (4), and that, during
the continuation of the opening moment, the working
length of the exhaust valve (4) becomes shorter.

4. A compressor as in Claim 1, characterized by the
step (6) which is a protrusion on the surface of the
limiting member (5) facing the valve table (1), which
extends towards the valve table (1).

5. A compressor as in Claim 1, characterized by the
step (6) which is provided on the surface of the valve
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table (1) facing the limiting member (5).
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Figure 1
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