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(54) FLUID MACHINE DEVICE

(67)  Afluid machine device includes a plurality of fluid
machines that discharge a fluid; a worn state detection
unit that detects a worn state of the fluid machine; a pres-
sure detection unit that measures a pressure from the
fluid machines; and a control unit that controls the plu-
rality of fluid machines. The control unit determines
whether or not there is the fluid machine that is worn, and
performs control to start operation of the fluid machine
that is not worn when the pressure is insufficient.
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Description

TECHNICAL FIELD

[0001] The presentinvention relates to a fluid machine
device.
BACKGROUND ART

[0002] A gas compressor has been known which gen-
erates compressed gas to be used as a power source of
a production line or as an air source of a machine tool,
a press machine, an air blower, or the like. The gas com-
pressor includes a compressor body that compresses
gas in a compression chamber that a casing forms, and
is configured to discharge the compressed gas from a
discharge port to a gas tank via a discharge pipe.
[0003] A technique of Patent Document 1 has been
known as agas compressor. In Patent Document 1, when
the temperature of a compressor body is higher than an
upper limit temperature, no-load operation is performed
to protect components from failure, deterioration, and the
like caused by high temperature and to extend the life of
the components, so that durability can be improved.

CITATION LIST
PATENT DOCUMENT

[0004] Patent Document 1: JP 2008-31965 A

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] In the compressor described in Patent Docu-
ment 1, no-load operation is performed when high tem-
perature is detected in a package. The no-load operation
has been described as an operation state in which a com-
pression operation is not performed (refer to paragraph
0041).

[0006] Whentheairusage amountincreasesand pres-
sure decreases, in the technique of Patent Document 1,
no-load operation is performed, so that the pressure can-
not be raised until the temperature of the compressor
decreases.

[0007] In addition, a multi-compressor equipped with
a plurality of compressor bodies, is a fluid machine device
that increases or decreases the number of the compres-
sor bodies to be operated according to a compressed air
usage amount of a user to generate required compressed
air. In such a fluid machine device, when an abnormality
occurs in one compressor body, the compressor body in
which the abnormality has occurred undergoes no-load
operation as in Patent Document 1, so that the compres-
sor body can be protected.

[0008] However, since the compressor body having an
abnormality does not perform a compression operation,
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when the usage amount of a userincreases, compressed
air required by the user may not be able to be supplied,
which is a concern.

[0009] An object of the present invention is to provide
a fluid machine device capable of supplying required
compressed air while protecting fluid machines.

SOLUTIONS TO PROBLEMS

[0010] As one preferred example of the presentinven-
tion, there is provided a fluid machine device including:
a plurality of fluid machines that discharge a fluid; a worn
state detection unit that detects a worn state of the fluid
machine; a pressure detection unit that measures a pres-
sure from the fluid machines; and a control unit that con-
trols the plurality of fluid machines.

[0011] The controlunitdetermines whetherornotthere
is the fluid machine that is worn, and performs control to
start operation of the fluid machine that is not worn when
the pressure is insufficient.

EFFECTS OF THE INVENTION

[0012] According to the present invention, required
compressed air can be supplied while protecting the fluid
machines.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

Fig. 1is a cross-sectional view of a compressor body
of a first embodiment.

Fig. 2is aninternal structure of a fluid machine device
of the first embodiment.

Fig. 3 is a conceptual graph of an operation in which
a fluid machine is stopped at an expected reach time
taken to reach a stop pressure.

Fig. 4 is a conceptual graph of operations during nor-
mal operation and when wear of one compressor is
detected in the first embodiment.

Fig. 5 is a schematic graph of a pressure transition
in the case of lengthening an expected reach time
taken to reach a stop pressure.

Fig. 6 is a conceptual diagram of a configuration of
the fluid machine in the first embodiment.

Fig. 7 is a conceptual graph of an operation in which
a stop pressure is lowered and the fluid machine is
stopped.

Fig. 8 is a flowchart illustrating a flow of a stop de-
termination to be performed on pressure machine
bodies when wear of the compressor bodies is not
determined.

Fig. 9 is a flowchart illustrating a flow of a stop de-
termination to be performed on pressure machine
bodies when it is determined whether or not there
are compressor bodies that are worn.

Fig. 10is aflowchartillustrating a flow of an operation
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start determination to be performed on pressure ma-
chine bodies when wear of the compressor bodies
is not determined.

Fig. 11 isaflowchart illustrating a flow of an operation
start determination to be performed on pressure ma-
chine bodies when it is determined whether or not
there are compressor bodies that are worn.

MODE FOR CARRYING OUT THE INVENTION

[0014] Hereinafter, embodiments will be described
with reference to the drawings.

First Embodiment

[0015] In the present embodiment, as an example of
a compression method of a compressor body, a fluid ma-
chine device will be described which is equipped with a
plurality of scroll compressor bodies (fluid machines) in
each of which a compression chamberis formed between
a fixed scroll and an orbiting scroll and each of which
undergoes orbital motion to compress air.

[0016] Fig. 1is across-sectional view of a compressor
body in a first embodiment. In this compressor, as illus-
trated in Fig. 1, power is transmitted from a motor includ-
ing a stator 101 and a rotor 102 to a scroll compressor
including an orbiting scroll 104 and a fixed scroll 105 via
a shaft 103. Air compressed by the scroll compressor
passes through a pipe from a discharge port 109, and
passes through a fluid machine device such as an after-
cooler.

[0017] The rotational speed of the motor changes with
the frequency of a voltage to be output from an inverter
107. Power is transmitted from the shaft 103 to a cooling
fan 106, and the cooling fan 106 sends generated cooling
air to cooling fins of the orbiting scroll 104 and the fixed
scroll 105 via a duct (notillustrated) to cool the compres-
sor. A temperature sensor 108 is disposed at a tip of the
cooling fin of the fixed scroll 105. The temperature sensor
108 serves as a worn state detection unit that detects a
worn state of the compressor using measured tempera-
ture.

[0018] The orbiting scroll 104 and the fixed scroll 105
slide against each other, thereby causing a tip seal dis-
posed in tip portions thereof to wear. In that case, since
the temperature ofthe orbiting scroll 104 or the fixed scroll
105 rises, the present embodiment can be one example
of a case where whether or not the compressor body is
worn is determined by temperature.

[0019] Fig. 2illustrates a perspective view of a package
type fluid machine device equipped with a plurality of
scroll type compressor bodies, as one example of a fluid
machine device 200. A plurality (here, three) of scroll
compressor bodies 201, 202, and 203 are housed in one
package, and the number of the compressor bodies to
be operated is changed according to an airusage amount
to deal with a change in air amount.

[0020] Fig. 6 is an overall conceptual diagram of the
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fluid machine device 20.0 of the first embodiment. Here,
a package type gas compressor will be described as an
example. The package type gas compressor is a gas
compressor which includes a motor that is a drive unit to
drive a compressor body, and in which a single or a plu-
rality of compressor bodies, a control circuit, an operation
panel, and the like are integrally housed in a package to
save space.

[0021] In the present embodiment, the package type
gas compressor includes three stages of compression
portions 4a, 4b, and 4c. An electrical wiring 9 is connected
to inverters 2a, 2b, and 2c for controlling the compressor
bodies and a dryer 14 from a terminal 10 that takes in a
power source from the outside.

[0022] In addition, the electrical wiring 9 is connected
to motors 3a, 3b, and 3c from the inverters or switches
2a, 2b, and 2c. The compression portions 4a, 4b, and 4c
are driven by the motors 3a, 3b, and 3c, respectively.
[0023] Air 1 to be compressed is supplied through fil-
ters 5a, 5b, and 5c, and passes through the compression
portions 4a, 4b, and 4c, check valves 6a, 6b, and 6c¢, first
aftercoolers 7a, 7b, and 7c, and rubber hoses 8a, 8b,
and 8c, and then is collected in one air line.

[0024] The rubber hoses 8a, 8b, and 8c are structured
to be easily attachable and detachable. A pressure sen-
sor 16 that measures a pressure of compressed air is
disposed in a pipe 17 that sends the collected air. In ad-
dition, the air that has passed through the pipe 17 passes
through a second aftercooler 12, a third aftercooler 13,
and the dryer 14, and is supplied to the outside as com-
pressed air 90.

[0025] In Fig. 6, the pressure sensor 16 is disposed in
the pipe 17, butitdoes not matter thatthe pressure sensor
16 is disposed in another place as long as being capable
of measuring pressure in the air line that collects the air
compressed by the compression portions 4a, 4b, and 4c.
[0026] Although not illustrated in Fig. 6, but the fluid
machine device 200 includes the control unit. The control
unit receives temperature and pressure signals from the
temperature sensor that measures the temperature of
each of the compression portions 4a, 4b, and 4c, and the
pressure sensor 16. The control unit controls the motor
that drive the compressor body, or the switch based on
information from the temperature sensor or the pressure
sensor to control operation start or operation stop of the
compressor body.

[0027] Fig. 3 illustrates an operation example of a fluid
machine device equipped with three scroll type compres-
sor bodies A, B, and C. The fluid machine device includ-
ing a plurality of compressor bodies changes the number
of the compressor bodies to be operated based on a tran-
sition of a pressure change to be generated by a change
in air usage amount. The control unit of the fluid machine
device performs control to reduce the number of the com-
pressorbodies to be operated when the air usage amount
is small, or to increase the number of the compressor
bodies to.be operated when the air usage amount is
large.
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[0028] The control unit is configured to include a CPU
or a microcomputer. In addition, the control unit may be
formed of a field-programmable gate array (FPGA).
When the number of the compressor bodies is increased,
a determination is performed based on an expected
reach time Td 304 taken, to reach a lower limit pressure
302, and when the expected reach time Td 304 is less
than a threshold value, an operation number is added.
[0029] Regarding an expected lower limit pressure
reach time Td, for example, when pressure decreases
with respect to the axis of time, an interval from a deter-
mination time to the expected reach time Td 304 the lower
limit pressure 302 is reached is calculated from a gradient
of a pressure change between, a measured pressure P(k
- 1) at one second earlier than the determination time
and a measured pressure P(k) at the determination time.
[0030] When the number of the compressor bodies is
reduced, a determination is performed based on an ex-
pected reach time Tu 303 taken to reach a stop pressure
301, and when the expected reach time Tu 303 is less
than a threshold value, control is performed to reduce an
operation number.

[0031] Regarding an expected stop pressure reach
time Tu, for example, when pressure rises with respect
to the axis of time, an interval from a determination time
to the expected reach time Tu 303 the stop pressure 301
is reached is calculated from a gradient of a pressure
change between a measured pressure P(k - 1) at one
second earlier than the determination time and a meas-
ured pressure P(k) at the determination time.

[0032] Fig. 4 is a graph illustrating an example 401 in
a normal state and an example 402 in which it is deter-
mined that one compressor body A is in a worn state in
terms of a pressure transition and operation of three com-
pressor bodies A, B, and C. In a normal state, the three
compressor bodies operate in rotation according to a
transition of pressure.

[0033] For example, when the compressor body A is
greatly worn, a temperature measured by the tempera-
ture sensor 108 rises. The control unit receives data on
the temperature sent from the temperature sensor 108,
and when the temperature is more than a threshold value,
the control unit determines that the compressor body A
is worn, and controls the compressor body A to be
stopped, and operation is continued with the other com-
pressor bodies.

[0034] The compressor body A of which wear is de-
tected is stopped, and is set as a spare machine. When
the air supply amount is sufficient, a rotation is made to
change an operating compressor, and the compressor
bodies other than the compressor body A operate.
[0035] When the air consumption amount increases
and pressure decreases, the compressor body A at stop
is operated as indicated by reference sign 404, and when
the air consumption amountis reduced and pressure ris-
es, the compressor body A having a large wear is first
stopped as indicated by reference sign 405. When wear
of a compressor body is detected, an alarm is issued,
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and a user of the compressor body is notified of the wear
to prompt maintenance of the compressor body.

[0036] In addition, when a compressor body of which
wear is detected operates again, a stop pressure of the
compressor body is set to a pressure 403 lower than
those of the other compressor bodies to stop preferen-
tially the compressor body and to reduce a load caused
by high pressure, so that operation is continued while
reducing a further wear of the compressor body.

[0037] Fig. 5 is a schematic graph of a pressure tran-
sition in the case of lengthening an expected reach time
taken to reach a stop pressure at which a stop determi-
nation is performed on a compressor body. Fig. 5 is a
schematic graph of a pressure transition in the case of
lengthening a time Tu to determine that a stop pressure
is reached, instead of lowering the stop pressure of a
compressor body.

[0038] The compressor body that is worn can also be
stopped in a low pressure state by setting an expected
stop pressurereach time Tu’ 501 obtained by lengthening
atime to perform a stop determination on the compressor
body instead of lowering the stop pressure of the com-
pressor body.

[0039] Fig. 7 is a conceptual graph of an operation.
Fig. 7 illustrates an example in which instead of length-
ening an expected reach time taken to reach a stop pres-
sure at which a stop determination is performed as in Fig.
5, control is performed such that a stop pressure of a
compressor body that is worn is lowered more than a
stop pressure of a compressor body that is not worn.
Since a determination on the stop of the compression
body that is worn is performed at a lower pressure than
the compressor body that is not worn, temperature to be
added to the compressor body can be lowered, and de-
terioration can be reduced.

[0040] Fig. 8 is a flowchart illustrating a flow of a stop
determination to be performed on pressure machine bod-
ies when wear of the compressor bodies is not deter-
mined.

[0041] As illustrated in Fig. 8, during operation of the
compressor bodies, the pressure sensor 16 measures
pressure at regular intervals, and sends measured pres-
sure data to the control unit, and the control unit acquires
a change over time in pressure (step S81).

[0042] The control unit calculates Tu based on the
change over time in pressure, and compares Tu with a
threshold value that is determined (step S82).

[0043] Here, Tu is an expected stop pressure reach
time from a reference time (including the time of deter-
mination) to when the pressure reaches a stop pressure.
[0044] When Tu calculated in step S82 is less than the
threshold value, the control unit executes control to stop
one compressor body having a longest operation time
(step S83).

[0045] When Tu calculatedin step S82 is the threshold
value or more, this determination flow ends (END).
[0046] Fig. 9 is a flowchart illustrating a flow of a stop
determination to be performed on pressure machine bod-
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ies when it is determined whether or not there are com-
pressor -bodies that are worn.

[0047] As illustrated in Fig. 9, during operation of the
compressor bodies, the pressure sensor 16 measures
pressure atregular intervals, and sends measured pres-
sure data to the control unit, and the control unit acquires
a change over time in pressure (step S91).

[0048] The control unit calculates Tu based on the
change over time in pressure, and compares Tu with a
threshold value that is determined (step S92).

[0049] When Tu calculated in step S92 is less than the
threshold value (when pressure is sufficient), the control
unit checks whether compressor bodies that are worn
are in operation, or at stop (step S93).

[0050] When in step S93, itis confirmed that the com-
pressor bodies that are worn are in operation, the control
unit performs control to stop the operation of the com-
pressor bodies that are worn (step S94).

[0051] When in step S93, it is confirmed that all com-
pressor bodies that are worn are at stop, the control unit
executes control to stop one compressor body that is not
worn and has a longest operation time (step S95).
[0052] Fig. 10 is a flowchart illustrating a flow of an
operation start determination to be performed on pres-
sure machine bodies when wear of the compressor bod-
ies is not determined.

[0053] As illustrated in Fig. 10, during operation of the
compressor bodies, the pressure sensor 16 measures
pressure atregular intervals, and sends measured pres-
sure data to the control unit, and the control unit acquires
a change over time in pressure (step S101).

[0054] The control unit calculates Td based on the
change over time in pressure, and compares Td with a
threshold value that is determined (step S102).

[0055] Here, Td is an expected lower limit pressure
reach time from a reference time (including the time of
determination)to when the pressure reaches alower limit
pressure.

[0056] When Td calculated in step S102 is less than a
threshold value, the control unit checks whether or not
there are compressor bodies at stop (step S103). When
in step S103, it is confirmed that there are compressor
bodies at stop, the control unit executes control to start
operation of a compressor body having a shortest oper-
ation time (step S104).

[0057] When Td calculated in step S102 is the thresh-
old value or more, and when in step S103, itis confirmed
that there is no compressor body at stop, this determi-
nation flow ends (END).

[0058] Fig. 11 is a flowchart illustrating a flow in which
the control unit determines operation start of pressure
machine bodies when it is determined whether or not
there are compressor bodies that are worn.

[0059] During operation of the compressor bodies, the
pressure sensor 16 measures pressure at regular inter-
vals, and sends measured pressure data to the control
unit, and the control unit acquires a change over time in
pressure (step S111). The control unit obtains Td based
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on the change over time in pressure, and compares Td
with a threshold value that is determined (step S112).
[0060] When Td calculated in step S112 is less than a
threshold value (when pressure is insufficient), it is
checked whether or not there are compressor bodies at
stop (step S113). When there are the compressor bodies
at stop, the control unit checks whether or not the com-
pressor bodies at stop include the compressor bodies
that are worn, based on temperature information from
the temperature sensor (step S114).

[0061] When the compressor bodies that are worn are
at stop, and there are compressor bodies at stop that are
not worn, the control unit executes control to start oper-
ation of one compressor body having a shortest operation
time among the compressor bodies that are not worn
(step S115).

[0062] When in step S114, it is confirmed that there is
no compressor body at stop other than the compressor
bodies that are worn, the control unit executes control to
start operation of a compressor body that is worn (step
S116).

[0063] When Td calculated in step S112 is the thresh-
old value or more and in step S113, it is confirmed that
there is no compressor body at stop, this determination
flow ends (END).

[0064] When in step S114, itis confirmed that only the
compressor bodies that are not worn are stopped, simi-
larly to step S104 of Fig. 10, the control unit executes
control to operate one compressor body having a short-
est operation time among the compressor bodies at stop
that are not worn.

[0065] Regarding compressor bodies that are worn,
the control unit stores the number of times of determina-
tion of the compressor bodies detected as being worn,
and when the number of times of determination is more
than the specified number of times that is a threshold
value for determining wear that is determined, the com-
pressor body is stopped as a failure. In that case, even
when a decrease in pressure or the like is detected be-
cause of insufficiency of the air supply amount, the com-
pressor body is controlled not to operate. In such a man-
ner, the compressor body is not allowed to stand by as
a spare machine, but obtains an opportunity for repair or
replacement, so that an abnormality having a large ad-
verse effect such as the compressor body becoming in-
operable can be avoided.

[0066] According to the first embodiment, a compres-
sor body thatis detected as’ being worn among a plurality
of compressor bodies is protected. Further, since nor-
mally there is a compressor body at stop that is not worn,
the operation of the compressor body that is not worn is
preferentially started. Therefore, the fluid machine device
can be realized which supplies required compressed air
to a user.

[0067] In addition, when only compressor bodies that
are worn are compressor bodies at stop, and pressure
is insufficient, the operation of the compressor bodies
that are worn can be started to supply air of a required
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pressure to a user.

[0068] In addition, when there are a plurality of com-
pressor bodies that are worn, only the, bodies that are
worn are compressor bodies at stop, and pressure is in-
sufficient, the operation of the compressor bodies that
are worn can be started in order of detection of wear to
supply air of a required pressure to a user.

Second Embodiment

[0069] A second embodiment is different from the first
embodiment in that the worn state detection unitis a cur-
rent detector that measures a current of a motor; Namely,
regarding a determination of wear, the current detector
measures a current value of a motor that drives each
compressor body, and when the measured current value
is more than a determination value that is determined,
the control unit performs control to set the compressor
body as a spare machine and to stop the compressor
body.

[0070] In addition, the control unit performs control to
operate a compressor body that is determined as being
in a worn state only when air amount insufficiency is gen-
erated. According to the present embodiment, when the
current detector that measures a current of a motor is
already provided, there is no need to set a sensor such
as a temperature sensor for each compressor body.

Third Embodiment

[0071] Athird embodimentis different from the firstem-
bodimentin that the worn state detection unitis an electric
power detector that measures an electric power of a mo-
tor. Namely, regarding a determination of wear, the elec-
tric power detector measures an input electric power of
a motor that drives each compressor body, and when a
measured electric power value is more than a determi-
nation value that is determined, the control unit performs
control to set the compressor body as a spare machine
and to stop the compressor body.

[0072] In addition, the control unit performs control to
operate a compressor body that is determined as being
in a worn state only when air amount insufficiency is gen-
erated. According to the present embodiment, when the
electric power detector that measures an electric power
of a motor is already provided, there is no need to set a
sensor such as a temperature sensor for each compres-
sor body.

Fourth Embodiment

[0073] A fourth embodiment is different from the first
embodiment in that the worn state detection unit is a vi-
bration detector that measures vibration of a compressor
body. Namely, regarding a determination of wear, the
vibration detector measures vibration of each compres-
sor body, and when a measured vibration value is more
than a determination value that is determined, the control
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unit performs control to set the compressor body as a
spare machine and to stop the compressor body.

[0074] In addition, the control unit performs control to
operate a compressor body that is determined as being
in a worn state only when airamount insufficiency is gen-
erated. According to the present embodiment, when the
vibration detector that measures vibration of a compres-
sor is already provided, there is no need to set a sensor
such as a temperature sensorfor each compressorbody.

Fifth Embodiment

[0075] A fifth embodimentis different from the firstem-
bodiment in that the worn state detection unit is an air
amount detector that measures an amount of a compres-
sor body. Namely, regarding a determination of wear, the
air amount detector measures a discharge air amount of
each compressor body, and when a measured air
amount value is less than a determination value that is
determined, it is determined that the air amount is insuf-
ficient, and the control unit performs control to set the
compressor body as a spare machine and to stop the
compressor body.

[0076] In addition, the control unit performs control to
operate a compressor body that is determined as being
in a worn state only when airamount insufficiency is gen-
erated. According to the present embodiment, when the
air amount detector that measures an air amount of a
compressor body is already provided, there is no need
to set a sensor such as a temperature sensor for each
compressor body.

Sixth Embodiment

[0077] A sixth embodiment is different from the first
embodimentin thatthe worn state detection unitis anoise
detector that measures noise of a compressor body.
Namely, regarding a determination of wear, the noise
detector measures noise of each compressor body, and
when a measured noise value is more than a determina-
tion value that is determined, the control unit performs
control to set the compressor body as a spare machine
and to stop the compressor body.

[0078] In addition, the control unit performs control to
operate a compressor body that is determined as being
in a worn state only when airamount insufficiency is gen-
erated. According to the present embodiment, when the
noise detector that measures a noise value of a com-
pressor body is already provided, there is no need to set
a sensor such as a temperature sensor for each com-
pressor body.

Seventh Embodiment

[0079] A seventh embodimentis different from the first
embodiment in that the worn state detection unit is an
operation time detector that measures an operation time
of a compressor body. Namely, regarding a determina-



11 EP 4 039 978 A1 12

tion of wear, the noise detector measures an operation
time of each compressor body, and when a measured
operation time is more than a determination value that is
determined, the control unit performs control to set the
compressor body as a spare machine and to stop the
compressor body.

[0080] In addition, the control unit performs control to
operate a compressor body that is determined as being
in a worn state only when air amount insufficiency is gen-
erated.

Eighth Embodiment

[0081] In the embodiments, a compression body that
is worn may be set as a spare machine, and operated
when the air amount is insufficient. However, the com-
pressor body may be determined as a failure. When such
a determination is performed, a second threshold value
is provided which is a level that is higher than a first
threshold value for determining wear which is determined
by temperature, current, input electric power, or the like
as described in the first to seventh embodiments, or that
can be determined as a failure.

[0082] Whenthe measured value is more than the sec-
ond threshold value, the control unit determines that
there is an abnormality due to a failure, stops the com-
pressor body as a failure, and performs control not to
operate the compressor body even when a decrease in
pressure or the like is detected because of insufficiency
of the air supply amount.

[0083] Since an abnormality of the compressor body
is determined as a failure, and the compressor body is
stopped, maintenance, repair, or the like of the compres-
sor body can be reliably executed.

REFERENCE SIGNS LIST
[0084]

108 Temperature sensor

301  Stop pressure

302 Lower limit pressure

303 Expected stop pressure reach time Tu

304  Expected lower limit pressure reach time Td

Claims
1. A fluid machine device comprising:

a plurality of fluid machines that discharge a flu-
id;

a worn state detection unit that detects a worn
state of the fluid machine;

a pressure detection unit that measures a pres-
sure from the fluid machines; and

a control unit that controls the plurality of fluid
machines,
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wherein the control unit determines whether or
not there is the fluid machine that is worn, and
performs control to start operation of the fluid
machine that is not worn when the pressure is
insufficient.

The fluid machine device according to claim 1,
wherein when there is the fluid machine in operation
thatis worn, and the pressure is sufficient, the control
unit performs control to stop operation of the fluid
machine that is worn.

The fluid machine device according to claim 1,
wherein when only the fluid machine that is worn is
the fluid machine at stop, and the pressure is insuf-
ficient, the control unit performs control to start op-
eration of the fluid machine that is worn.

The fluid machine device according to claim 1,
wherein the control unit determines when the pres-
sure is insufficient, based on a lower limit pressure,
and determines when the pressure is sufficient,
based on a stop pressure.

The fluid machine device according to claim 3,
wherein when there are a plurality of the fluid ma-
chines that are worn, and the pressure is insufficient,
the control unit performs control to start operation of
the fluid machines that are worn.

The fluid machine device according to claim 4,

wherein the stop pressure of the fluid machine
that is worn is set to a pressure lower than the
stop pressure of the fluid machine that is not
worn, and

the control unit determines when the pressure
is sufficient, based on the stop pressure.

The fluid machine device according to claim 4,
wherein the control unit calculates an expected stop
pressure reach time taken to reach the stop pres-
sure, and determines that the pressure is sufficient,
when the expected stop pressure reach time is short-
er than a time that is determined.

The fluid machine device according to claim 4,

wherein the control unit calculates an expected lower
limit pressure reach time taken to reach the lower
limit pressure, and determines that the pressure is
insufficient, when the expected lower limit pressure
reach time is shorter than a time that is determined.

The fluid machine device according to claim 1,
wherein the control unit stores the number of

times of determination of the fluid machines that
are determined as being worn, and
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when the number of times of determination is
more than the number of times that is deter-
mined, the fluid machines are stopped as a fail-
ure.

The fluid machine device according to claim 1,
wherein the worn state detection unit is a tempera-
ture sensor that measures a temperature of the fluid
machine.

The fluid machine device according to claim 1,
wherein the worn state detection unit is a current
detector that measures a current flowing through an
electric motor that drives the fluid machine.

The fluid machine device according to claim 1,
wherein the worn state detection unit is an electric
power detector that measures an electric power to
be consumed by an electric motor that drives the
fluid machine.

The fluid machine device according to claim 1,
wherein the worn state detection unit is a vibration
detectorthatmeasures vibration of the fluid machine.

The fluid machine device according to claim 1,
wherein the worn state detection unitis an air amount
detector that measures a discharge air amount of
the fluid machine.

The fluid machine device according to claim 1,
wherein the worn state detection unit is a noise de-
tector that measures noise of the fluid machine.

The fluid machine device according to claim 1,
wherein the worn state detection unitis an operation
time detector that measures an operation time of the
fluid machine.

The fluid machine device according to claim 1,
wherein in a case of an abnormality in which a meas-
ured value from the worn state detection unit is more
than a second threshold value higher than a first
threshold value for determining whether or not there
is wear, the control unit causes the fluid machine,
which is detected as having an abnormality, to stop
as a failure.

The fluid machine device according to claim 1,

wherein when all the fluid machines at stop are
the fluid machines that are not worn, and the
pressure is insufficient, the control unit prefer-
entially causes the fluid machine having a short-
est operation time to start operating among the
fluid machines at stop, and

when all the fluid machines in operation are the
fluid machines that are not worn, and the pres-
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sure is sufficient, the control unit preferentially
causes the fluid machine having a longest op-
eration time to stop operating among the fluid
machines in operation.

19. The fluid machine device according to claim 1,

wherein the fluid machine is a scroll compressor,
and

adrive unitthat drives the scroll compressorand
an operation unit are housed in a package.
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