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(54) IMPURITY RECOVERY METHOD AND OIL RECOVERY METHOD

(57)  Animpurity recovery method capable of omitting
operations of separating impurities outside the system is
provided. A method for recovering impurities in aworking
medium from a thermal energy recovery device (10) in-
cludes: a preparation step of preparing an impurity re-
covery unit having a bypass flow path (32), a bypass
valve (V3), and a separator (34); a connection step of
connecting the bypass flow path to a circulation flow path
(22); a separator installation step of installing the sepa-
rator; a valve opening/closing step of closing a shutoff

valve (V1) and opening the bypass valve (V3) in a state
that supplies of the heating medium to an evaporator (12)
and the cooling medium to a condenser (18) are main-
tained and a pump (20) is driven; a pump stopping step
of stopping the pump when a condition where a prede-
termined amount of impurities is accumulated in the sep-
arator (34) is established; and an impurity recovery step
of recovering the impurities from the separator via a liquid
extraction valve (V4).
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Description

BACKGROUND OF THE INVENTION

(FIELD OF THE INVENTION)

[0001] The present invention relates to an impurity re-
covery method and an oil recovery method in a thermal
energy recovery device.

(DESCRIPTION OF THE RELATED ART)

[0002] Conventionally, a thermal energy recovery de-
vice for recovering power from exhaust heat from various
facilities of a factory and the like is known. For example,
JP 2016-79881 A discloses a thermal energy recovery
device including an evaporator, an expander, a power
recovery machine, a condenser, a pump, and a circula-
tion flow path. The evaporator evaporates a working me-
dium. The expander expands the working medium flow-
ing out of the evaporator. The power recovery machine
is connected to the expander and recovers power in as-
sociation with driving of the expander. The condenser
condenses the working medium flowing out of the ex-
pander. The pump sends the working medium flowing
out of the condenser to the evaporator.

[0003] Ordinary, insuch athermal energy recovery de-
vice, in order to separate impurities or oil contained in a
working medium, after recovering a working medium in
the liquid phase from the inside of the system (for exam-
ple, the inside of the condenser) and separating impuri-
ties or oil from the working medium, only the working
medium in the liquid phase is returned to the inside of
the system.

[0004] In a method for recovering impurities or oil from
aworking medium in the thermal energy recovery device
as described in JP 2016-79881 A, operations outside the
system may be complicated.

[0005] An object of the present invention is to provide
an impurity recovery method capable of omitting an op-
eration of separating impurities on the outside of the sys-
tem and an oil recovery method capable of omitting an
operation of separating oil on the outside of the system.
[0006] Inordertoachievethe above object, the present
invention provides a method for recovering impurities
contained in a working medium and having a boiling point
higher than that of the working medium from a thermal
energy recovery device including: an evaporator for
evaporating the working medium by heating the working
medium with a heating medium; an expander for expand-
ing the working medium flowing out of the evaporator; a
power recovery machine connected to the expander; a
condenser for condensing the working medium flowing
out of the expander by cooling the working medium with
a cooling medium, a pump for sending the working me-
dium flowing out of the condenser to the evaporator; and
a circulation flow path for connecting the evaporator, the
expander, the condenser, and the pump in this order, the
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impurity recovery method including: a preparation step
of preparing an impurity recovery unit having a bypass
flow path capable of bypassing a shutoff valve and the
expander, a bypass valve provided in the bypass flow
path, and a separator for separating impurities contained
in the working medium; a connection step of connecting
the bypass flow path to the circulation flow path so as to
bypass the shutoff valve and the expander; a separator
installation step of installing the separator in a portion on
a downstream side of the circulation flow path than the
evaporator and on an upstream side of the circulation
flow path than an upstream side connection which is a
connection between the circulation flow path and an up-
stream side end of the bypass flow path, and in a portion,
of the bypass flow path or the circulation flow path, on a
downstream side than a downstream side connection
which is a connection between the circulation flow path
and a downstream side end of the bypass flow path and
on an upstream side than the condenser; a valve opening
and closing step of closing the shutoff valve and opening
the bypass valve in a state that supply of the heating
medium to the evaporator and supply of the cooling me-
dium to the condenser are maintained and the pump is
driven; a pump stopping step of stopping the pump when
a condition showing that a predetermined amount of im-
purities is accumulated in the separator is established;
and an impurity recovery step of recovering the impurities
from the separator.

[0007] Inthe presentimpurity recovery method, by go-
ing through the connection step, the separator installation
step, and the valve opening and closing step, the working
medium is circulated inside of the system while bypass-
ing the expander, so impurities contained in the working
medium are separated by the separator in that process.
Then, in the pump stopping step, the pump is stopped
when a condition showing that a predetermined amount
of impurities in the liquid phase is accumulated in the
separator (that, for example, a predetermined time pass-
es after closing the shutoff valve and opening the bypass
valve) is established. Thereby, impurities are separated
from the working medium in the inside of the system.
Therefore, after that, by recovering the impurities in the
liquid phase from the separator in the impurity recovery
step, separation operation of impurities from the working
medium in the outside of the system can be omitted.
[0008] In this case, preferably, the impurity recovery
method further includes a working medium recovery step
of recovering the working medium before the impurity
recovery step, and in the working medium recovery step,
by evacuating a portion of the bypass flow path or the
circulation flow path where the working medium in the
gas phase exists, the working medium in the liquid phase
contained in the impurities in the liquid phase within the
separator is vaporized and the working medium in the
gas phase is recovered from the portion.

[0009] Inthisway, the purity of the impurities recovered
from the separator is increased. Specifically, in the work-
ing medium recovery step, the working medium in the
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liquid phase contained in the impurities in the liquid phase
within the separator is vaporized by evacuation and the
working medium in the gas phase is recovered, so the
purity of the impurities recovered from the separator in
the impurity recovery step performed after the working
medium recovery step is increased.

[0010] Specifically, preferably, in the working medium
recovery step, after recovering the working medium in
the liquid phase from the portion of the condenser or the
circulation flow path where the working medium in the
liquid phase exists, the working medium contained in the
separator is vaporized and recovered.

[0011] In this way, the working medium is efficiently
recovered.

[0012] Further, preferably, in the impurity recovery
step, the impurities are recovered from the inside of the
separator in a state that the inside of the separator is
maintained at a positive pressure.

[0013] In this way, back flow of outside air to the sep-
arator is suppressed, so recovery of impurities becomes
smooth.

[0014] Moreover, preferably, in the separator installa-
tion step, the separator is installed in the bypass flow
path.

[0015] In this way, the configuration of the circulation
flow path does not need to be changed in order for in-
stallation of the separator, so it is possible to easily con-
nect the impurity recovery unit to the existing thermal
energy recovery device.

[0016] Moreover, the present invention provides a
method for recovering oil from a thermal energy recovery
device including: an evaporator for evaporating a working
medium by heating the working medium with a heating
medium; an expander for expanding the working medium
flowing out of the evaporator while being supplied with
oil, a power recovery machine connected to the expand-
er; acondenser for condensing the working medium flow-
ing out of the expander by cooling the working medium
with a cooling medium; a pump for sending the working
medium flowing out of the condenser to the evaporator,
a circulation flow path for connecting the evaporator, the
expander, the condenser, and the pump in this order; a
bypass flow path which is connected to the circulation
flow path and bypasses the expander; a bypass valve
which is provided in the bypass flow path and can be
opened and closed; a shutoff valve provided in a portion,
of the circulation flow path, on a downstream side than
an upstream side connection which is a connection be-
tween the circulation flow path and an upstream side end
of the bypass flow path and on an upstream side than
the expander; a separator which is provided in a portion,
of the circulation flow path, on a downstream side than
the evaporator and on an upstream side than the up-
stream side connection, and in a portion, of the bypass
flow path or the circulation flow path, on a downstream
side than a downstream side connection which is a con-
nection between the circulation flow path and a down-
stream side end of the bypass flow path and on an up-
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stream side than the condenser, and separates oil con-
tained in the working medium; and an oil supply flow path
for supplying oil in the separator to the expander, the oil
recovery method including: a valve opening and closing
step of closing the shutoff valve and opening the bypass
valve in a state that supply of the heating medium to the
evaporator and supply of the cooling medium to the con-
denser are maintained and the pump is driven; a pump
stopping step of stopping the pump when a condition
showing that a predetermined amount of oil is accumu-
lated in the separator is established; and an oil recovery
step of recovering the oil from the separator.

[0017] In the present oil recovery method, by going
through the valve opening and closing step, the working
medium is circulated inside of the system while bypass-
ing the expander, so oil contained in the working medium
is separated by the separator in that process. Therefore,
after that, by going through the pump stopping step and
the oil recovery step, separation operation of oil from the
working medium in the outside of the system can be omit-
ted also in the present method.

[0018] As described above, according to the present
invention, it is possible to provide an impurity recovery
method capable of omitting an operation of separating
impurities on the outside of the system and an oil recovery
method capable of omitting an operation of separating
oil on the outside of the system.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

FIG. 1 is a diagram for explaining an impurity recov-
ery method of a first embodiment of the present in-
vention.

FIG. 2 is a diagram for explaining a modification of
the impurity recovery method.

FIG. 3 is a diagram for explaining an impurity recov-
ery method of a second embodiment of the present
invention.

FIG. 4 is a diagram for explaining an impurity recov-
ery method of a third embodiment of the present in-
vention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0020] Hereinafter, modes for carrying out the present
invention will be described in detail with reference to the
drawings.

(First Embodiment)

[0021] An impurity recovery method of a first embodi-
ment of the present invention will be described with ref-
erence to FIG. 1. FIG. 1 shows a thermal energy recovery
device 10 to which an impurity recovery unit 30 is con-
nected (in a state that a connection step and a separator
installation step are finished).
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[0022] The thermal energy recovery device 10 has an
evaporator 12, an expander 14, a power recovery ma-
chine 16, a condenser 18, a pump 20, and a circulation
flow path 22 which connects the evaporator 12, the ex-
pander 14, the condenser 18, and the pump 20 in this
order.

[0023] The evaporator 12 evaporates a working medi-
um by exchanging heat between the working medium
and a heating medium (such as exhaust gas of engine).
[0024] The expander 14 is provided in a portion on a
downstream side of the circulation flow path 22 than the
evaporator 12. The expander 14 expands the working
medium in the gas phase flowing out of the evaporator
12. Forexample, as the expander 14, a positive displace-
ment screw expander having a rotor rotationally driven
by expansion energy of the working medium in the gas
phase is used.

[0025] The power recovery machine 16 is connected
to the expander 14. The power recovery machine 16 re-
covers power from the working medium by rotating in
association with driving of the expander 14. In the present
embodiment, a generator is used as the power recovery
machine 16. In addition, a compressor and the like may
be used as the power recovery machine 16.

[0026] The condenser 18 is provided in a portion on a
downstream side of the circulation flow path 22 than the
expander 14. The condenser 18 condenses the working
medium by exchanging heat between the working medi-
um flowing out of the expander 14 and a cooling medium
(such as cooling water).

[0027] The pump 20 is provided in a portion (a portion
between the condenser 18 and the evaporator 12) on a
downstream side of the circulation flow path 22 than the
condenser 18. The pump 20 sends the working medium
in the liquid phase flowing out of the condenser 18 to the
evaporator 12.

[0028] In the circulation flow path 22, a shutoff valve
V1 and a liquid extraction flow path 24 are provided. The
shutoff valve V1 is provided in a portion of the circulation
flow path 22 between the evaporator 12 and the expander
14. The liquid extraction flow path 24 is provided in a
portion of the circulation flow path 22 between the con-
denser 18 and the pump 20. The liquid extraction flow
path 24 is a flow path for extracting (recovering) the work-
ing medium in the liquid phase from the circulation flow
path 22 to the outside. In the liquid extraction flow path
24, aliquid extraction valve V2 which can be opened and
closed is provided.

[0029] The impurity recovery unit 30 is a unit for recov-
ering impurities contained in the working medium and
having a boiling point higher than that of the working me-
dium from the thermal energy recovery device 10. The
impurity recovery unit 30 has a bypath flow path 32, a
bypass valve V3, and a separator 34.

[0030] The bypath flow path 32 can be connected to
the circulation flow path 22 so as to bypass the shutoff
valve V1 and the expander 14.

[0031] The bypass valve V3 is provided in the bypass
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flow path 32 and can be opened and closed.

[0032] The separator 34 can separate the impurities in
the liquid phase contained in the working medium. As
the separator 34, a demister separator or a cyclone sep-
arator is preferably used. In the separator 34, an impurity
recovery flow path 36 for recovering the impurities in the
liquid phase is provided. In the impurity recovery flow
path 36, a liquid extraction valve V4 which can be opened
and closed is provided.

[0033] Next, the impurity recovery method will be de-
scribed. The impurity recovery method of the presentem-
bodiment includes a connection step, a separator instal-
lation step, a valve opening and closing step, a pump
stopping step, a working medium recovery step, and an
impurity recovery step.

[0034] Inthe connection step, the bypass flow path 32
is connected to the circulation flow path 22 so as to by-
pass the shutoff valve V1 and the expander 14. In addi-
tion, at this time, the thermal energy recovery device 10
is stopped.

[0035] In the separator installation step, the separator
34 is installed (connected). In the present embodiment,
the separator 34 is installed in a portion, of the circulation
flow path 22, on a downstream side than the evaporator
12 and on an upstream side than an upstream side con-
nection 26. The upstream side connection 26 is a con-
nection of the circulation flow path 22 between the circu-
lation flow path 22 and an upstream side end of the by-
pass flow path 32. However, as shown in FIG. 2, the
separator 34 may be provided in the bypass flow path
32. Alternatively, the separator 34 may be provided in a
portion, of the circulation flow path 22, on a downstream
side than a downstream side connection 27 and on an
upstream side than the condenser 18. The downstream
side connection 27 is a connection between the circula-
tion flow path 22 and a downstream side end of the by-
pass flow path 32.

[0036] The valve opening and closing step is per-
formed after the connection step and the separator in-
stallation step. Before the valve opening and closing step,
the shutoff valve V1 is opened, and the respective liquid
extraction valves V2, V4 and the bypass valve V3 are
closed. In the valve opening and closing step, the shutoff
valve V1 is closed and the bypass valve V3 is opened in
a state that supply of the heating medium to the evapo-
rator 12 and supply of the cooling medium to the con-
denser 18 are maintained and the pump 20 is driven.
Then, the working medium is circulated inside of the sys-
tem while bypassing the expander 14. Thereby, in the
separator 34, the impurities in the liquid phase are accu-
mulated.

[0037] Then, in the pump stopping step after the valve
opening and closing step, the pump 20 is stopped when
a condition showing that a predetermined amount of im-
purities in the liquid phase is accumulated in the sepa-
rator 34 (for example, showing that a predetermined time
is passed after closing the shutoff valve V1 and opening
the bypass valve V3, or that a liquid level of the separator
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34 is reached to a threshold value) is established.
[0038] Thereafter, in the working medium recovery
step, the liquid extraction valve V2 is opened, and the
working medium in the liquid phase is recovered from
the inside of the system through the liquid extraction flow
path 24 into a container 25 such as a cylinder. Moreover,
in the impurity recovery step, the liquid extraction valve
V4 is opened, and the impurities in the liquid phase are
recovered from the separator 34 through the impurity re-
covery flow path 36 into a container 37 such as a cylinder.
[0039] As described above, in the impurity recovery
method of the present embodiment, by going through the
connection step, the separator installation step, and the
valve opening and closing step, the working medium is
circulated inside of the system while bypassing the ex-
pander 14, so impurities contained in the working medi-
um are separated by the separator 34 in that process.
Then, in the pump stopping step, the pump 20 is stopped
when a condition showing that a predetermined amount
of impurities in the liquid phase is accumulated in the
separator 34 is established. Thereby, impurities are sep-
arated from the working medium in the inside of the sys-
tem. Therefore, after that, by recovering the impurities in
the liquid phase from the separator 34 in the impurity
recovery step, separation operation of impurities from
the working medium on the outside of the system can be
omitted.

(Second Embodiment)

[0040] Next, with reference to FIG. 3, an impurity re-
covery method of a second embodiment of the present
invention will be described. It should be noted that, in the
second embodiment, only the parts different from the first
embodiment will be described and the description of the
same structures, operations and effects as the first em-
bodiment will be omitted.

[0041] In the present embodiment, the working medi-
um recovery step and the impurity recovery step are dif-
ferent from those of the first embodiment. In the working
medium recovery step of the present embodiment, a gas
vent unit 40 is used.

[0042] The gas vent unit 40 includes a gas vent flow
path 41, a gas vent valve V5 which can be opened and
closed, a vacuum pump 42, a compressor 43, a condens-
er 44 which condenses the working medium in the gas
phase, and a container 45 such as a cylinder. The gas
vent flow path 41 is connected to a portion of the circu-
lation flow path 22 between the downstream side con-
nection 27 and the condenser 18. In addition, not only to
that portion, the gas vent flow path 41 may be connected
to a portion of the bypass flow path 32 or the circulation
flow path 22 where the working medium in the gas phase
exists. The gas vent valve V5, the vacuum pump 42, the
compressor 43, the condenser 44, and the container 45
are connected to the gas vent flow path 41 in this order.
In addition, the gas vent valve V5 is closed before the
working medium recovery step.
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[0043] Next, the working medium recovery step and
the impurity recovery step of the present embodiment
will be specifically described.

[0044] Inthe working medium recovery step, firstly, the
liquid extraction valve V2 is opened, and the working me-
dium in the liquid phase is recovered from the inside of
the system through the liquid extraction flow path 24 into
the container 25. In addition, as shown in FIG. 3, the
liquid extraction flow path 24 may be provided in a bottom
of the condenser 18. After recovering the working medi-
um in the liquid phase, the working medium in the liquid
phase contained in (blended into) the impurities in the
liquid phase within the separator 34 is vaporized and the
working medium in the gas phase is recovered. Specifi-
cally, after recovering the working medium in the liquid
phase through the liquid extraction flow path 24, the liquid
extraction valve V2 is closed and the gas vent valve V5
is opened, and the vacuum pump 42 and the compressor
43 are drivento supply a coolingmedium (such as cooling
water) to the condenser 44. Then, pressure inside the
system begins to reduce. Thereby, the working medium
in the liquid phase contained in the impurities in the liquid
phase within the separator 34 is vaporized, and the re-
sulting working medium in the gas phase flows into the
gas vent flow path 41 via the bypass flow path 32. That
working medium is liquefied by the condenser 44 and
stored in the container 45.

[0045] In the present embodiment, the impurity recov-
ery step is performed after the working medium recovery
step. Since the internal pressure of the system becomes
negative by the working medium recovery step, in the
impurity recovery step, the impurities in the liquid phase
are recovered from the inside of the separator 34 in a
state that the internal pressure of the separator 34 is
maintained to be positive. Specifically, a valve 35 provid-
ed in a top of the separator 34 is opened, and respective
on-off valves V6, V7 provided respectively on the up-
stream side and the downstream side of the separator
34 in the circulation flow path 22 are closed, thereafter
the liquid extraction valve V4 is opened.

[0046] As described above, in the present embodi-
ment, since the working medium accumulated with the
impurities in the separator 34 is recovered in the working
medium recovery step, the purity of the impurities in the
liquid phase recovered from the separator 34 in the im-
purity recovery step performed after the working medium
recovery step is increased.

[0047] Further, in the impurity recovery step, the inter-
nal pressure of the separator 34 is maintained to be pos-
itive, so back flow of outside air to the separator 34 is
suppressed. Therefore, recovery of impurities becomes
smooth.

(Third Embodiment)
[0048] Next, with reference to FIG. 4, an oil recovery

method of a third embodiment of the present invention
will be described. It should be noted that, in the third
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embodiment, only the parts different from the second em-
bodiment will be described and the description of the
same structures, operations and effects as the second
embodiment will be omitted.

[0049] The thermal energy recovery device of the
present embodiment has the bypass flow path 32, the
bypass valve V3, the separator 34, and an oil supply flow
path 28, in addition to the evaporator 12, the expander
14, the power recovery machine 16, the condenser 18,
the pump 20, and the circulation flow path 22. In the
present embodiment, an oil supply type expander (a
screw expander having a bearing and a rotor) is used as
the expander 14, and the separator 34 separates oil con-
tained in the working medium. The oil supply flow path
28 is a flow path for supplying the oil in the separator 34
to the bearing of the expander 14. That is, the separator
34 of the present embodiment is provided for the purpose
of constantly supplying oil to the expander 14 during op-
eration of the thermal energy recovery device.

[0050] Next, the oil recovery method of the presentem-
bodiment will be described. The configuration of the ther-
mal energy recovery device of the present embodiment
is substantially equivalent to the configuration of the first
embodiment and second embodiment after the connec-
tion step and the separator installation step are finished,
except for the oil supply flow path 28. That is, the present
oil recovery method includes the valve opening and clos-
ing step, the pump stopping step, the working medium
recovery step, and the impurity recovery step. In addition,
the operations in the respective steps are the same as
those of the above embodiments.

[0051] Asdescribed above, alsoin the presentembod-
iment, by going through the valve opening and closing
step, the working medium is circulated inside of the sys-
tem while bypassing the expander 14, so oil contained
in the working medium is separated by the separator 34
in that process. Therefore, after that, by going through
the pump stopping step and the oil recovery step, sepa-
ration operation of oil from the working medium on the
outside of the system can be omitted.

[0052] An impurity recovery method capable of omit-
ting operations of separating impurities outside the sys-
tem is provided. A method for recovering impurities in a
working medium from a thermal energy recovery device
includes: a preparation step of preparing an impurity re-
covery unit having a bypass flow path, a bypass valve,
and a separator; a connection step of connecting the by-
pass flow path to a circulation flow path; a separator in-
stallation step of installing the separator; a valve open-
ing/closing step of closing a shutoff valve and opening
the bypass valve in a state that supplies of the heating
medium to an evaporator and the cooling medium to a
condenser are maintained and a pump is driven; a pump
stopping step of stopping the pump when a condition
where a predetermined amount of impurities is accumu-
lated in the separator is established; and an impurity re-
covery step of recovering the impurities from the sepa-
rator.
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Claims

1. A method for recovering impurities contained in a
working medium and having a boiling point higher
than that of the working medium from a thermal en-
ergy recovery device comprising: an evaporator for
evaporating the working medium by heating the
working medium with a heating medium; an expand-
er for expanding the working medium flowing out of
the evaporator; a power recovery machine connect-
ed to the expander; a condenser for condensing the
working medium flowing out of the expander by cool-
ing the working medium with a cooling medium, a
pump for sending the working medium flowing out
of the condenser to the evaporator; and a circulation
flow path for connecting the evaporator, the expand-
er, the condenser, and the pump in this order, the
impurity recovery method comprising:

a preparation step of preparing an impurity re-
covery unit having a bypass flow path capable
of bypassing a shutoff valve and the expander,
a bypass valve provided in the bypass flow path,
and a separator for separating impurities con-
tained in the working medium;

a connection step of connecting the bypass flow
path to the circulation flow path so as to bypass
the shutoff valve and the expander;

a separator installation step of installing the sep-
arator in a portion on a downstream side of the
circulation flow path than the evaporator and on
an upstream side ofthe circulation flow path than
an upstream side connection which is a connec-
tion between the circulation flow path and an
upstream side end of the bypass flow path, and
in a portion, of the bypass flow path or the cir-
culation flow path, on a downstream side than
a downstream side connection which is a con-
nection between the circulation flow path and a
downstream side end of the bypass flow path
and on an upstream side than the condenser;
a valve opening and closing step of closing the
shutoff valve and opening the bypass valve in a
state that supply of the heating medium to the
evaporator and supply of the cooling medium to
the condenser are maintained and the pump is
driven;

a pump stopping step of stopping the pump
when a condition showing that a predetermined
amount of impurities is accumulated in the sep-
arator is established; and

an impurity recovery step of recovering the im-
purities from the separator.

2. The impurity recovery method according to claim 1,
further comprising:

a working medium recovery step of recovering
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the working medium before the impurity recov-
ery step,

wherein in the working medium recovery step,
by evacuating a portion of the bypass flow path
or the circulation flow path where the working
medium inthe gas phase exists, the working me-
dium in the liquid phase contained in the impu-
rities in the liquid phase within the separator is
vaporized and the working medium in the gas
phase is recovered from the portion.

The impurity recovery method according to claim 2,
wherein in the working medium recovery step, after
recovering the working medium in the liquid phase
from the portion of the condenser or the circulation
flow path where the working medium in the liquid
phase exists, the working medium contained in the
separator is vaporized and recovered.

The impurity recovery method according to claim 3,
wherein in the impurity recovery step, the impurities
are recovered from the inside of the separator in a
state that the inside of the separator is maintained
at a positive pressure.

The impurity recovery method according to any of
claims 1 to 4,

wherein in the separator installation step, the sepa-
rator is installed in the bypass flow path.

A method for recovering oil from a thermal energy
recovery device comprising: an evaporator for evap-
orating a working medium by heating the working
medium with a heating medium; an expander for ex-
panding the working medium flowing out of the evap-
orator while being supplied with oil, a power recovery
machine connected to the expander; a condenser
for condensing the working medium flowing out of
the expander by cooling the working medium with a
coolingmedium; a pump for sending the working me-
dium flowing out of the condenser to the evaporator,
a circulation flow path for connecting the evaporator,
the expander, the condenser, and the pump in this
order; a bypass flow path which is connected to the
circulation flow path and bypasses the expander; a
bypass valve which is provided in the bypass flow
path and can be opened and closed; a shutoff valve
provided in a portion, of the circulation flow path, on
a downstream side than an upstream side connec-
tion which is a connection between the circulation
flow path and an upstream side end of the bypass
flow path and on an upstream side than the expand-
er; a separator which is provided in a portion, of the
circulation flow path, on a downstream side than the
evaporator and on an upstream side than the up-
stream side connection, and in a portion, of the by-
pass flow path or the circulation flow path, on adown-
stream side than a downstream side connection
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which is a connection between the circulation flow
path and a downstream side end of the bypass flow
path and on an upstream side than the condenser,
and separates oil contained in the working medium;
and an oil supply flow path for supplying oil in the
separator to the expander, the oil recovery method
comprising:

a valve opening and closing step of closing the
shutoff valve and opening the bypass valve in a
state that supply of the heating medium to the
evaporator and supply of the cooling medium to
the condenser are maintained and the pump is
driven;

a pump stopping step of stopping the pump
when a condition showing that a predetermined
amount of oil is accumulated in the separator is
established; and

an oil recovery step of recovering the oil from
the separator.
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