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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy.
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1e and a piston to compress the refrigerant. The compressor also has a control pressure chamber 1b connected to the
refrigerant inlet and outlet wherein the pressure of the refrigerant in the control pressure chamber regulates the stroke
of the piston. The compressor system is characterised by a control valve8, that changes the degree of communication
between the control pressure chamber and either of the refrigerant inlet or outlet, and a pressure sensing means 7d
which measures either the refrigerant intake pressure or the outlet pressure and a signal outputting means which
outputs a signal based upon the refrigerant intake or outlet pressure when the displacement of the compressor
apparatus is greater than a pre determined value based on the refrigerant pressure. Also claimed is the use of a
temperature sensor 7a in place of the pressure sensor to give an indication of the compressor displacement. The

compressor may be of the swash plate type.
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COMPRESSOR SYSTEM AND AIR CONDITIONING SYSTEM

Description

The present invention relates to a compressor system, which
includes a variable displacement compressor apparatus and is
effectively applicable to a vehicle air conditioning system.

Right after activation of the air conditioning system, i.e.,
right after activation of a compressor apparatus, the temperature
of a passenger compartment heat exchanger is not sufficiently
reduced. Thus, when a blower is activated simultaneously with
activation of the compressor, the air, which has not been
sufficiently cooled, is blown into a passenger compartment.

Therefore, in a prior art vehicle air conditioning system,
the blower is activated to blow air into the passenger compartment
only after elapse of a predetermined time period from the time
of activating the compressor, i.e., the time of energizing an
electromagnetic clutch to transmit drive force to the compressor
apparatus. Such an air conditioning system is disclosed in, for
example, Japanese Examined Patent Publication No. 5-9285.

The invention disclosed in Japanese Examined Patent
Publication No. 5-9285 is an air conditioning system, which uses
a fixed displacement compressor apparatus that does not change
its displacement. Thus, when the invention disclosed in Japanese
Examined Patent Publication No. 5-9285 is applied to an air
conditioning system, which has a variable displacement
compressor apparatus that can change its displacement, the

following problem occurs.
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Here, it should be understood that the displacement is a
theoretical geometrical displacement of refrigerant discharged
from the compressor apparatus per rotation of a shaft of the
compressor apparatus.

That is, in a variable displacement compressor apparatus
of a swash plate type, which changes a stroke of a piston, balance
between force, which is applied to a piston by pressure in a swash
plate chamber, and a compressive reaction force, which is applied
to the piston, is changed by controlling the pressure in the swash
plate chamber. The change in the balance then causes a change
in a rotational angular momentum for tilting the swash plate to
change the stroke of the piston, thereby changing the
displacement of the compressor apparatus.

Furthermore, normally, the swash plate chamber is always
communicated with a refrigerant inlet side of the compressor
apparatus through a choke means, such as an orifice, and is also
communicated with a refrigerant outlet side of the compressor
apparatus through a control valve, which can change a degree of
opening. The pressure in the swash plate chamber is controlled
by controlling the degree of opening of the control valve.

Normally, at the time of maximizing the displacement of the
compressor apparatus, the control valve is closed to reduce the
pressure of the swash plate chamber to a 1level that is
substantially equal to the intake pressure of the compressor
apparatus. On the other hand, at the time of reducing the
displacement, the control valve is opened to increase the

pressure of the swash plate chamber. Thus, when the displacement
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of the compressor apparatus is reduced, a large portion of the
discharged refrigerant flows into the swash plate chamber.
At this time, when the compressor apparatus is activated

in this state where a relatively large amount of refrigerant is

accumulated in the swash plate chamber, the swash plate cannot

be rotated immediately because of a relatively small pressure
difference between the intake pressure and the discharge pressure
of the compressor apparatus and a need for rotating the tilted
swash plate in the liquid phase refrigerant, which resists
rotation of the swash plate. As a result, the displacement of
the compressor cannot be increased immediately.

Therefore, even when the blower is activated after elapse
of a predetermined time period from the time of activating the
compressor apparatus, i.e., the time of outputting a signal for
increasing the displacement of the compressor apparatus to the
control valve, the displacement is not sufficiently increased,
and the air conditioning system is not substantially activated.
Thus, the air, which is not cooled, is disadvantageously blown
into the passenger compartment.

The present invention addresses the above disadvantage.
Thus, it is an objective of the present invention to provide a
novel compressor system, which is different from previously
proposed compressor systems. It is another objective of the
present invention to provide an air conditioning system having
such a compressor system. It is a further objective of the present
invention to provide a way for addressing the above disadvantage.

To achieve the objectives of the present invention, there

-3-
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is provided a compressor system that includes a variable
displacement compressor apparatus, a control valve, a pressure
sensing means and a signal outputting means. The compressor
apparatus includes a refrigerant inlet, a refrigerant outlet, a
piston and a control pressure chamber. The refrigerant is
suctioned into the compressor apparatus through the refrigerant
inlet. The refrigerant is discharged from the compressor
apparatus through the refrigerant outlet. The piston is
reciprocably driven upon rotation of the compressor apparatus to
compress refrigerant supplied from the refrigerant inlet. The
control pressure chamber is connected to the refrigerant inlet
and the refrigerant outlet and receives refrigerant pressure from
at least one of the refrigerant inlet and the refrigerant outlet.
The refrigerant pressure in the control pressure chamber
requlates a stroke of the piston to regulate a displacement of
the compressor apparatus. The control valve changes at least one
of a degree of communication between the refrigerant inlet and
the control pressure chamber and a degree of communication
between the control pressure chamber and the refrigerant outlet.
The pressure sensing means is for measuring at least one of a
refrigerant intake pressure of the compressor apparatus and a
refrigerant discharge pressure of the compressor apparatus. The
signal outputting means is for outputting a signal when it is
determined that the displacement of the compressor apparatus is
equal to or greater than a predetermined displacement based on
the at least one of the refrigerant intake pressure and the

refrigerant discharge pressure, which are measured by the

—4-



10

15

20

25

pressure sensing means.

In place of the pressure sensing means, a temperature
sensing means can be provided. The temperature sensing means is
for measuring at least one of a temperature of intake refrigerant,
which is suctioned into the compressor apparatus, and a
temperature of discharged refrigerant, which is discharged from
the compressor apparatus. In such a case, the signal outputting
means outputs the signal when it is determined that the
displacement of the compressor apparatus is equal to or greater
than a predetermined displacement based on the at least one of
the temperature of the intake refrigerant and the temperature of
thedischargedrefrigerant,whicharemeasuraibythetemperature
sensing means.

To achieve the objectives of the present invention, there
is also provided an air conditioning system that includes a vapor
compression refrigeration system, a blower and a blow start
control means. In the vapor compression refrigeration system,
refrigerant is suctioned and compressed by the above-described
compressor system. The blower blows air, which exchanges heat
with the refrigerant and is blown into a room. The blower start
control means is for activating the blower when the signal is
received from the signal outputting means.

The invention, together with additional objectives,
features and advantages thereof, will be best understood from the
following description, the appended claims and the accompanying
drawings in which:

FIG. 1 is a schematic view of a vehicle air conditioning
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system (vapor compression refrigeration system) according to a
first embodiment of the present invention;

FIG. 2 is a cross sectional view of a variable displacement
compressor apparatus of a swash plate type according to the first
embodiment of the present invention;

FIG. 3 is a flowchart showing control operation of a
compressor system according to the first embodiment of the
present invention;

FIG. 4 is a flowchart showing control operation of a
compressor system according to a second embodiment of the present
invention;

FIG. 5 is a flowchart showing control operation of a
compressor system according to a third embodiment of the present
invention;

FIG. 6 is a flowchart showing control operation of a
compressor system according to a fourth embodiment of the present
invention;

FIG. 7 is a flowchart showing control operation of a
compressor system according to a fifth embodiment of the present
invention;

FIG. 8 is a flowchart showing control operation of a
compressor system according to a sixth embodiment of the present
invention;

FIG. 9 is a flowchart showing control operation of a
compressor system according to a seventh embodiment of the
present invention; and

FIG. 10 is a flowchart showing control operation of a

-6-
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compressor system according to a eighth embodiment of the present

invention.

(First Embodiment)

In the present embodiment, a compressor system of the
present invention is embodied in a vehicle air conditioning
system, and FIG. 1 is a schematic view of the vehicle air
conditioning system.

A vapor compression refrigeration system, which is a major
component of the vehicle air conditioning system, includes a
compressor apparatus 1, a radiator 2, a receiver 3, a
depressurizer 4 and an evaporator 5. The radiator 2 cools
refrigerant through heat exchange between the outside air and
high temperature and high pressure refrigerant, which is
compressed by the compressor apparatus 1. The receiver 3
separates refrigerant, which is outputted from the radiator 2,
into liquid phase refrigerant and vapor phase refrigerant and
accumulates excessive refrigerant as liquid phase refrigerant.
The depressurizer 4 depressurizes the liquid phase refrigerant
supplied from the receiver 3. The evaporator 5 serves as a
passenger compartment heat exchanger, which evaporates the
liquid phase refrigerant through heat exchange between the
depressurized low temperature refrigerant and the air to be
discharged into a passenger compartment (i.e., a passenger room)
of a vehicle.

The compressor apparatus 1 is driven by drive force

received from an internal combustion engine (serving as a vehicle
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drive power source), i.e., an engine 8. The compressor apparatus
1 is mechanically connected to the engine 8 through a V-belt and
a pulley 9 and is driven in synchronism with start and stop of
the engine 8.

A heater 10 uses coolant of the engine 8 as a heat source
and heats the air to be discharged into the passenger compartment.
A heating performance of the heater 10 is adjusted by adjusting
a flow rate of high temperature coolant supplied to the heater
10 through operation of a flow rate control valve 11. A blower
12 blows air to be discharged into the passenger compartment.

In the present embodiment, a reheating type is adapted. 1In
the reheating type, air, which has passed the evaporator 5, is
heated, and heating level of this air is adjusted to adjust the
temperature of the air discharged into the passenger compartment.
However, the present invention is not limited to this. It should
be understood that an air mix type can be adapted in place of the
reheating type. 1In the air mix type, the flow rate of hot air,
which passes the heater 10, and the flow rate of cold air, which
bypasses the heater 10, are adjusted to adjust the temperature
of the air blown into the passenger compartment.

FIG. 2 1is a cross sectional view of the variable
displacement compressor apparatus 1 of a swash plate type. As
is well known in the art, the compressor apparatus 1 can change
its displacement by changing a tilt angle of a swash plate 1a,
i.e., a stroke of a piston lc through control of the pressure in
a swash plate chamber (crank case) 1b, which serves as a control

pressure chamber.
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Specifically, an inlet 1d side of the compressor apparatus
1 and the swash plate chamber 1b are always communicated to one
another through a choke (not shown), such as an orifice or a
capillary tube, which induces a predetermined pressure loss.
Furthermore, there is provided a pressure control valve 6, which
controls a state of communication in a pressure conducting
passage (not shown) that communicates between a refrigerant
outlet le side of the compressor apparatus 1 and the swash plate
chamber 1b. At the time of increasing the displacement of the
compressor apparatus 1, the pressure conducting passage is choked
or is closed by the pressure control valve 6 to reduce the pressure
in the swash plate chamber 1b. On the other hand, at the time
of reducing the displacement of the compressor apparatus 1, the
pressure control valve 6 is opened to increase the pressure in
the swash plate chamber 1b.

Thus, when the displacement is maximized, the pressure in
the swash plate chamber 1b is substantially equal to the intake
pressure of the compressor apparatus 1 at the inlet 1d. On the
other hand, when the displacement of the compressor apparatus 1
is minimized, the pressure in the swash plate chamber 1b is
substantially equal to the discharge pressure of the compressor
apparatus 1 at the outlet le.

As shown in FIG. 1, the pressure control valve 6 is
controlled by an electronic control unit (ECU) 7. At the time
of normal operation, the pressure control valve 6 is duty
controlled by the ECU 7 in such a manner that the pressure

(evaporation temperature) in the evaporator 5 is substantially
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maintained at a corresponding predetermined value.

It is difficult to directly measure the evaporation
temperature. Thus, in the present embodiment, the pressure
control valve 6 is controlled based on the temperature of the air
right after passing the evaporator 5, more specifically, the
measured temperature of a temperature sensor 7a.

The ECU 7 receives measured signals from various air
conditioning sensors 7b, such as an outside air temperature
sensor for measuring the outside air temperature outside the
passenger compartment, an inside air temperature sensor for
measuring the inside air temperature inside the passenger
compartment and a solar radiation sensor besides the temperature
sensor 7a. The ECU 7 receives set values of a control panel 7c,
which is operated and set by a passenger. The ECU 7 further
receives measurements of compressor apparatus control parameter
sensors 7d, such as a discharge pressure sensor (serving as a
discharge pressure sensing means), a discharged refrigerant
temperature sensor (serving as a discharged refrigerant
temperature sensing means), an intake pressure sensor (serving
as an intake pressure sensing means) and an intake refrigerant
temperature sensor (serving as an intake refrigerant temperature
sensing means). Here, it should be noted that the discharge
pressure sensing means and the intake pressure sensing means can
be collectively referred to as a pressure sensing means. Also,
the discharged refrigerant temperature sensing means and the
intake refrigerant temperature sensing means can be collectively

referred to as a temperature sensing means. The discharge
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pressure sensor measures the refrigerant discharge pressure of
the compressor apparatus 1. The discharged refrigerant
temperature sensor measures the temperature of the refrigerant
discharged from the compressor apparatus 1. The intake pressure
sensor measures the refrigerant intake pressure of the compressor
apparatus 1. The intake refrigerant temperature sensor measures
the temperature of the intake refrigerant, which is drawn into
the compressor apparatus 1.

Next, characteristic operation of the present embodiment
will be described with reference to a flowchart shown in FIG. 3.

This control flow is executed at the time of cooling
operation. At the time of turning on of a start switch (A/C
switch) for starting the air conditioning system or at the time
of turning on of a blower switch for activating the blower 12,
measuring (monitoring) of the refrigerant discharge pressure Pd
of the compressor apparatus 1 is simultaneously initiated (S11).
When the discharge pressure Pd is equal to or greater than a
predetermined pressure Pl (e.g., about 0.7 MPa or +0.1 MPa in the
case of saturated pressure at the outside air temperature of 20
degrees Celsius), blower retardation control operation is
initiated (S12, S13). On the other hand, when the refrigerant
discharge pressure Pd is less than the predetermined pressure P1,
the blower is kept turned off (S16).

Here, the blower retardation control operation retards
activation of the blower 12 a predetermined time period T1 to
prevent blowing of the uncooled air into the passenger

compartment. Measurement of the predetermined time T1 is
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initiated when the discharge pressure Pd becomes equal to or
greater than the predetermined pressure Pl.

When the A/C switch or the blower switch is disconnected
or is turned off, the air conditioning system is held in the
stopped state. Thus, normally, when the A/C switch or the blower
switch is turned on, a signal for increasing the displacement of
the compressor apparatus 1 to the maximum displacement is
simultaneously outputted from the ECU 7 to the pressure control
valve 6, so that the pressure control valve 6 is operated to change
the displacement to the maximum displacement.

Then, when the elapsed measurement time period reaches the
predetermined time period T1, the blower 12 is started to initiate
blowing of the air into the passenger compartment (S14, S15).
When the elapsed measurement time period is less than the
predetermined time period T1, the blower 12 is not started
(repeating S14). Here, the ECU 7 serves as a blower start control
means for activating the blower 12.

Next, advantages of the present embodiment will be
described.

In the present embodiment, when the discharge pressure Pd
is equal to or greater than the predetermined value P1, it is
assumed that the displacement of the compressor apparatus 1
becomes equal to or greater than a predetermined displacement,
i.e., becomes the maximum displacement. Then, the blower
retardation control operation is initiated. Thus, the blowing
of the uncooled air into the passenger compartment can be

effectively prevented.

-12-

(X R X
*
"eve
(X XN J
.



10

15

20

25

(Second Embodiment)

In the first embodiment, the blower retardation control
operation is initiated when the discharge pressure Pd becomes
equal to or greater than the predetermined value Pl. However,
in the present embodiment, as shown in FIG. 4, the blower
retardation control operation is initiated when the currently
measured refrigerant discharge pressure shows a pressure
increase AP from the discharge pressure Pd, which is measured
at the time of activating the pressure control valve 6 to
increasing the displacement of the compressor apparatus 1, i.e.,
at the time of outputting the signal from the ECU 7 to the pressure
control valve 6 to increase the displacement of the compressor
apparatus 1 to the maximum displacement, becomes equal to or
greater than a predetermined value APl (e.g., about 0.1 MPa at
the outside air temperature of 20 degrees Celsius).

In this way, even in this embodiment, the blowing of
uncooled air into the passenger compartment can be effectively
prevented.

In the flowchart shown in FIG. 4, steps other than step S22
are the same as those of the first embodiment.

(Third Embodiment)

In the second embodiment, the blower retardation control
operation is initiated when the pressure increase AP from the
discharge pressure Pd, which is measured at the time of activating
the pressure control valve 6 to increase the displacement of the

compressor apparatus 1, becomes equal to or greater than the

predetermined value APl. However, in the present embodiment,
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as shown in FIG. 5, the blower retardation control operation is
initiated when a pressure difference APs between the refrigerant
intake pressure Ps and the refrigerant discharge pressure Pd of
the compressor apparatus 1 becomes equal to or greater than a
predetermined value APsl (e.g., 0.15 MPa).

In this way, even in the present embodiment, the blowing
of uncooled air into the passenger compartment can be effectively
prevented.

In the flowchart shown in FIG. 5, steps other than step S32
are the same as those of the first embodiment.

(Fourth Embodiment)

In the first embodiment, the blower retardation control
operation is initiated when the discharge pressure Pd becomes
equal to or greater than the predetermined value P1. However,
in the present embodiment, as shown in FIG. 6, the blower
retardation control operation is initiated when the intake
pressure Ps becomes equal to or less than a predetermined value
P2.

In this way, even in the present embodiment, the blowing
of uncooled air into the passenger compartment can be effectively
prevented.

In the flowchart shown in FIG. 6, steps other than step S$72
are the same as those of the first embodiment.

(Fifth Embodiment)

In the present embodiment, because of existence of a

correlation between the discharge pressure Pd and the discharged

refrigerant temperature Td of the compressor apparatus 1, the
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blower retardation control operation is performed while using the
discharged refrigerant temperature Td as a parameter.
Characteristic control operation of the present embodiment will
be described with reference to FIG. 7.

When the A/C switch or the blower switch is turned on,
measurement (monitor) of the discharged refrigerant temperature
Td of the compressor apparatus 1 is simultaneously initiated
(S41). Then, when the discharged refrigerant temperature Td
becomes equal to or greater than a predetermined temperature Tdl
(e.g., about 30 degrees Celsius at the outside air temperature
of 20 degrees Celsius), the blower retardation control operation
is initiated (S42, S43).

Thereafter, when the elapsed measurement time period
becomes equal to or greater than the predetermined time period
Tl, the blower 12 is started to initiate the blowing of the air
into the passenger compartment (S44, S45). When the elapsed seee
measurement time period is less than the predetermined time
period T1l, the blower 12 is not operated (repeating S44).

Next, advantages of the present embodiment will be

(XX R J
[ ]

described.

In the present embodiment, when the discharged refrigerant oc8e
temperature Td is equal to or greater than the predetermined value,
it is assumed that the displacement of the compressor apparatus
1 becomes equal to or greater than the predetermined displacement,
i.e., becomes the maximum displacement. Then, the blower
retardation control operation is initiated. Thus, the blowing

of the uncooled air into the passenger compartment can be
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effectively prevented.
(Sixth Embodiment)

In the fifth embodiment, the blower retardation control
operation is initiated when the discharged refrigerant
temperature Td is equal to or greater than the predetermined value.
However, in the present embodiment, as shown in FIG. 8, the blower
retardation control operation is initiated when the currently
measured temperature of discharged refrigerant shows a
temperature increase AT from the discharged refrigerant
temperature Td, which is measured at the time of activating the
pressure control valve 6 to increase the displacement of the
compressor apparatus 1, i.e., at the time of outputting the signal
from the ECU 7 to the pressure control valve 6 to increase the
displacement of the compressor apparatus 1 to the maximum
displacement, becomes equal to or greater than a predetermined
value AT1 (e.g., about 10 degrees Celsius at the outside air
temperature of 20 degrees Celsius).

In this way, even in this embodiment, the blowing of
uncooled air into the passenger compartment can be effectively
prevented.

In the flowchart shown in FIG. 8, steps other than step S52
are the same as those of the fifth embodiment.

(Seventh Embodiment)

In the sixth embodiment, the blower retardation control
operation is initiated when the temperature increase AT from the
discharged refrigerant temperature Td, which is measured at the

time of activating the pressure control valve 6 to increase the
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displacement of the compressor apparatus 1, becomes equal to or

greater than the predetermined value AT1. However, in the
present embodiment, as shown in FIG. 9, the blower retardation
control operation is initiated when a temperature difference ATs
between the intake refrigerant temperature Ts and the discharged
refrigerant temperature Td becomes equal to or greater than a
predetermined value ATsl (e.g., about 15 degrees Celsius at the
outside air temperature of 20 degrees Celsius).

In this way, even in the present embodiment, the blowing
of uncooled air into the passenger compartment can be effectively
prevented.

In the flowchart shown in FIG. 9, steps other than step S62
are the same as those of the fifth embodiment.

(Eighth Embodiment)

In the fifth embodiment, the blower retardation control
operation is initiated when the discharged refrigerant
temperature Td is equal to or greater than the predetermined value.
However, in the present embodiment, as shown in FIG. 10, the
blower retardation control operation is initiated when the intake
refrigerant temperature Ts is equal to or 1less than a
predetermined value Tsl.

In this way, even in this embodiment, the blowing of
uncooled air into the passenger compartment can be effectively
prevented.

In the flowchart shown in FIG. 10, steps other than step
S82 are the same as those of the fifth embodiment.

(Modifications)

-17~
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In the above embodiments, the control unit for controlling
the blower 12 and the control unit for controlling the compressor
apparatus 1 are integrated. However, the present invention is
not limited to this. For example, the compressor system, which
includes the compressor apparatus 1, can be separately provided
from the air conditioning control unit, which controls the blower
12. The blower retardation control operation can be initiated
when a signal, which indicates that the displacement of the
compressor apparatus 1 is equal to or greater than the
predetermined displacement, is received by the air conditioning
control unit from the compressor system.

In the above embodiments, the ECU 7 corresponds to "a signal
outputting means" of the present invention.

In the above embodiments, the pressure control valve 6 is
provided in the passage, which connects between the outlet le of
the compressor apparatus 1 and the swash plate chamber 1b.
However, the present invention is not limited to this. For
example, the pressure control valve 6 can be provided in a passage,
which connects between the inlet 1d of the compressor apparatus
1 and the swash plate chamber 1b.

Additional advantages and modifications will readily oécur
to those skilled in the art. The invention in its broader terms
is therefore not limited to the specific details, representative

apparatus, and illustrative examples shown and described.
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Claims

1. A compressor system including a variable displacement
compressor apparatus , wherein the compressor apparatus (1)
includes:

a refrigerant inlet , through which refrigerant is
suctioned into the compressor apparatus ;

a refrigerant outlet , through which refrigerant is
discharged from the compressor apparatus ;

a piston , which is reciprocably driven upon rotation
of the compressor apparatus to compress refrigerant supplied
from the refrigerant inlet ; and

a control pressure chamber , which is connected to the
refrigerant inlet and the refrigerant outlet and
receives refrigerant pressure from at least one of the
refrigerant inlet and the refrigerant outlet , wherein
the refrigerant pressure in the control pressure chamber (1b)
requlates a stroke of the piston to requlate a displacement
of the compressor apparatus the compressor system being
characterized by:

a control valve that changes at least one of:

a degree of communication between the refrigerant
inlet and the control pressure chamber ; and

a degree of communication between the control
pressure chamber and the refrigerant outlet ;

a pressure sensing means for measuring at least one

of a refrigerant intake pressure of the compressor apparatus

-19-



and a refrigerant discharge pressure of the compressor apparatus
; and

a signal outputting means for outputting a signal when

it is determined that the displacement of the compressor

apparatus is equal to or greater than a predetermined

displacement based on the at least one of the refrigerant intake

pressure and the refrigerant discharge pressure, which are

measured by the pressure sensing means .

2. The compressor system according to claim 1, characterized
in that:

the pressure sensing means measures the refrigerant
discharge pressure of the compressor apparatus ; and

the signal outputting means outputs the signal when the
refrigerant discharge pressure, which is measured by the pressure
sensing means 'y, becomes equal to or greater than a

predetermined value.

3. The compressor system according to claim 1, characterized
in that:

the pressure sensing means measures the refrigerant
discharge pressure of the compressor apparatus ; and

the signal outputting means outputs the signal when a
currently measured refrigerant discharge pressure, which is
currently measured by the pressure sensing means . shows a
pressure increase, which is equal to or greater than a

predetermined value, with respect to a previously measured
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refrigerant discharge pressure, which is measured by the pressure

sensing means at a time of activating the control valve
for increasing the displacement of the compressor apparatus .
4. The compressor system according to claim 1, characterized
in that:

the pressure sensing means measures both the
refrigerant intake pressure of the compressor apparatus and

the refrigerant discharge pressure of the compressor apparatus
; and
the signal outputting means outputs the signal when a
pressure difference between the refrigerant discharge pressure
and the refrigerant intake pressure, which are measured by the
pressure sensing means , becomes equal to or greater than a

predetermined value.

5. The compressor system according to claim 1, characterized
in that:

the pressure sensing means measures the refrigerant
intake pressure of the compressor apparatus ; and

the signal outputting means outputs the signal when the
refrigerant intake pressure, which is measured by the pressure
sensing means ¢+ becomes equal to or less than a predetermined

value.

6. A compressor system including a variable displacement

compressor apparatus , wherein the compressor apparatus
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includes:

a refrigerant inlet , through which refrigerant is
suctioned into the compressor apparatus ;

a refrigerant outlet , through which refrigerant is
discharged from the compressor apparatus ;

a piston , which is reciprocably driven upon rotation
of the compressor apparatus to compress refrigerant supplied
from the refrigerant inlet ; and

a control pressure chamber , which is connected to the
refrigerant inlet and the refrigerant outlet and

receives refrigerant pressure from at least one of the
refrigerant inlet and the refrigerant outlet , wherein
the refrigerant pressure in the control pressure‘chamber
requlates a stroke of the piston to regulate a displacement
of the compressor apparatus the compressor system being
characterized by:
a control valve that changes at least one of:
a degree of communication between the refrigerant
inlet and the control pressure chamber -3 and
a degree of communication between the control
pressure chamber and the refrigerant outlet ;
a temperature sensing means for measuring at least one
of:
a temperature of intake refrigerant, which is
suctioned into the compressor apparatus ; and
a temperature of discharged refrigerant, which is

discharged from the compressor apparatus ; and
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a signal outputting means for outputting a signal when
it is determined that the displacement of the compressor
apparatus is equal to or greater than a predetermined
displacement based on the at least one of the temperature of the
intake refrigerant and the temperature of the discharged

refrigerant, which are measured by the temperature sensing means

7. The compressor system according to claim 6, characterized
in that:
the temperature sensing means measures the

temperature of the discharged refrigerant; and

the signal outputting means outputs the signal when the
temperature of the discharged refrigerant, which is measured by
the temperature sensing means , becomes equal to or greater

than a predetermined value.

8. The compressor system according to claim 6, characterized
in that:
the temperature sensing means measures the

temperature of the discharged refrigerant; and

the signal outputting means outputs the signal when a
currently measured temperature of discharged refrigerant, which
is currently measured by the temperature sensing means Ty
shows a temperature increase, which is equal to or greater than
a predetermined value, with respect to a previously measured

temperature of discharged refrigerant, which is measured by the
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temperature sensing means at a time of activating the control
valve for increasing the displacement of the compressor

apparatus .

9. The compressor system according to claim 6, characterized
in that:

the temperature sensing means measures both the
temperature of the intake refrigerant and the temperature of the
discharged refrigerant; and

the signal outputting means outputs the signal when a
temperature difference between the temperature of the intake
refrigerant and the temperature of the discharged refrigerant,
which are measured by the temperature sensing means , becomes

equal to or greater than a predetermined value.

10. The compressor system according to claim 6, characterized
in that:

the temperature sensing means measures the
temperature of the intake refrigerant; and

the signal outputting means outputs the signal when the
temperature of the intake refrigerant, which is measured by the
temperature sensing means , becomes equal to or less than a

predetermined value.

11. An air conditioning system characterized by:
a vapor compression refrigeration system, in which

refrigerant is suctioned and compressed by the compressor system
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according to any one of claims 1 to 10;

a blower that blows air, which exchanges heat with the

refrigerant and is blown into a room; and
a blower start control means . for activating the blower

when the signal is received from the signal outputting means.

12. A compressor system substantially as described herein with reference to

Figs. 1,2and 3, or 4, 5, 6, 7, 8, 9, or 10 of the accompanying drawings.

13.  An air conditioning system substantially as described herein with reference

to Figs. 1,2 and 3, 0r 4, 5, 6, 7, 8, 9, or 10 of the accompanying drawings.
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