
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

12
4 

75
5

A
1

TEPZZ¥_ 4755A_T
(11) EP 3 124 755 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
01.02.2017 Bulletin 2017/05

(21) Application number: 15767732.9

(22) Date of filing: 23.02.2015

(51) Int Cl.:
F01D 17/08 (2006.01) F01D 19/02 (2006.01)

(86) International application number: 
PCT/JP2015/054913

(87) International publication number: 
WO 2015/146403 (01.10.2015 Gazette 2015/39)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(30) Priority: 28.03.2014 JP 2014067540

(71) Applicant: Kabushiki Kaisha Kobe Seiko Sho 
(Kobe Steel, Ltd.)
Kobe-shi, Hyogo 651-8585 (JP)

(72) Inventors:  
• ADACHI, Shigeto

Takasago-shi, Hyogo 676-8670 (JP)

• KAKIUCHI, Tetsuya
Takasago-shi, Hyogo 676-8670 (JP)

• NARUKAWA, Yutaka
Takasago-shi, Hyogo 676-8670 (JP)

• FUKUDA, Takayuki
Takasago-shi, Hyogo 676-8670 (JP)

• TAKAHASHI, Kazuo
Kobe-shi, Hyogo 651-2271 (JP)

(74) Representative: TBK
Bavariaring 4-6
80336 München (DE)

(54) GENERATOR DEVICE

(57) A generator device (1) is provided with an ex-
pansion mechanism (14) for expanding a gaseous work-
ing medium, a condenser (6) for condensing the working
medium expanded by the expansion mechanism (14), a
pump (8) for pressurizing the working medium con-
densed in the condenser (6), a heater (10) for evaporating

the working medium pressurized in the pump (8) by using
heat from a heat source medium, and a cooling means
(25) for cooling the working medium downstream of the
heater (10) when the working medium is in a superheated
state and is at or above a predetermined temperature.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a generator de-
vice.

BACKGROUND ART

[0002] Conventionally, as disclosed in Patent Docu-
ment 1 below, there is a known binary generator device
in which a power generator is driven by an expander pro-
vided in a circulation pipe through which a working me-
dium is circulated. As shown in Fig. 7, in this binary gen-
erator device disclosed in Patent Document 1, an evap-
orator 71, an expander 72, a condenser 73, and a circu-
lation pump 74 are connected to a circulation pipe 75 in
this order. The evaporator 71 evaporates a working me-
dium with discharged hot water discharged from factories
or hot water from hot springs as a heat source medium.
On the outlet side of the evaporator 71 in a flow passage
through which the heat source medium flows, a temper-
ature measurement means 76 is provided. Based on a
measured value of this means, the rotation number of
the circulation pump 74 is adjusted. That is, when a tem-
perature of the hot water on the outlet side of the evap-
orator 71 becomes a higher temperature than a target
value, the temperature of the hot water on the outlet side
is lowered by increasing the rotation number of the cir-
culation pump 74.
[0003] In the above binary generator device disclosed
in Patent Document 1, in a case where the temperature
of the hot water serving as a heat source is increased,
the temperature of the hot water flowing out from the
evaporator 71 is lowered by increasing the rotation
number of the circulation pump 74. Thereby, the temper-
ature of the hot water flowing out from the evaporator 71
can be held within a predetermined range. However, in
this binary generator device, there is still a problem that
the device cannot deal with a case where the temperature
of the hot water (heat source medium) is radically in-
creased. That is, when the temperature of the hot water
on the outlet side of the evaporator 71 is increased, ad-
justment is made to increase the rotation number of the
circulation pump 74. However, in a case where temper-
ature of the hot water is radically increased, an increase
in a flow rate of the working medium does not catch up,
so that an overheat level of an outlet of the evaporator
is temporarily increased. Therefore, there is a problem
that a packing or the like of a flange that exists in a route
running from the evaporator 71 to the expander 72 has
to be made of a heat-resistant material.

CITATION LIST

PATENT DOCUMENT

[0004] Patent Document 1: JP 2013-181398 A

SUMMARY OF THE INVENTION

[0005] An object of the present invention is to be able
to suppress an increase in a temperature of a working
medium on the outlet side of a heater in a generator de-
vice.
[0006] A generator device according to one aspect of
the present invention includes an expander that expands
a gaseous working medium, a condenser that condenses
the working medium expanded in the expander, a pump
that pressurizes the working medium condensed in the
condenser, a heater that evaporates at least part of the
working medium pressurized in the pump with heat of a
heat source medium, and a cooling means that cools the
working medium in an overheat state where the working
medium has a preliminarily fixed temperature or higher
on the downstream side of the heater.

BRIEF DESCRIPTION OF DRAWINGS

[0007]

[Fig.1] Fig. 1 is a diagram schematically showing a
configuration of a generator device according to a
first embodiment of the present invention.
[Fig. 2] Fig. 2 is a chart for explaining control actions
in the generator device according to the first embod-
iment.
[Fig.3] Fig. 3 is a diagram schematically showing a
configuration of a generator device according to a
second embodiment of the present invention.
[Fig. 4] Fig. 4 is a chart for explaining control actions
in the generator device according to the second em-
bodiment.
[Fig.5] Fig. 5 is a diagram schematically showing a
configuration of a generator device according to one
of other embodiments of the present invention.
[Fig. 6] Fig. 6 is a diagram schematically showing a
configuration of a generator device according to one
of other embodiments of the present invention.
[Fig.7] Fig. 7 is a diagram schematically showing a
configuration of a conventional binary generator de-
vice.

DESCRIPTION OF EMBODIMENTS

[0008] Hereinafter, modes for carrying out the present
invention will be described in detail with reference to the
drawings.
[0009] A generator device 1 according to a first em-
bodiment is a power generation system in which the
Rankine cycle is utilized, and includes a condenser 6, a
circulation pump 8, a heater 10, and an expander 14 as
shown in Fig. 1. The condenser 6, the circulation pump
8, the heater 10, and the expander 14 are provided in a
circulation flow passage 4 in this order. In the generator
device 1 according to the present embodiment, a circu-
lation circuit in which a working medium flows through
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the heater 10, the expander 14, the condenser 6, and
the circulation pump 8 in order through the circulation
flow passage 4 is formed. A refrigerant having a lower
boiling point than that of water is used as the working
medium.
[0010] A power generator 16 is connected to the ex-
pander 14. By expanding the gaseous working medium
in the expander 14, force to drive the power generator
16 can be taken out.
[0011] The condenser 6 is to condense and make the
gaseous working medium discharged from the expander
14 a liquid working medium. The condenser 6 has a work-
ing medium flow passage 6a through which the gaseous
working medium flows, and a cooling medium flow pas-
sage 6b through which a cooling medium such as cooking
water flows. The cooling medium flow passage 6b is con-
nected to a cooling circuit 61. Through the cooling me-
dium flow passage 6b, the cooling medium such as cool-
ing water supplied from this cooling circuit 61 flows. The
working medium flowing through the working medium
flow passage 6a is condensed by heat exchange with
the cooling medium flowing through the cooling medium
flow passage 6b.
[0012] The circulation pump 8 is provided on the down-
stream side of the condenser 6 (between the heater 10
and the condenser 6) in the circulation flow passage 4,
to circulate the working medium in the circulation flow
passage 4. The circulation pump 8 pressurizes the liquid
working medium condensed in the condenser 6 up to
predetermined pressure and feeds the working medium
to the heater 10. As the circulation pump 8, a centrifugal
pump including an impeller as a rotor, a gear pump whose
rotor includes a pair of gears, and the like are used.
[0013] The heater 10 is provided on the downstream
side of the circulation pump 8 (between the circulation
pump 8 and the expander 14) in the circulation flow pas-
sage 4. The heater 10 has a working medium flow pas-
sage 10a through which the working medium flows, and
a heat source medium flow passage 10b through which
a heat source medium flows. The heat source medium
flow passage 10b is connected to a heat source medium
circuit 62. Through this heat source medium flow pas-
sage 10b, a heat source medium supplied from an ex-
ternal heat source flows. The working medium flowing
through the working medium flow passage 10a is evap-
orated by heat exchange with the heat source medium
flowing through the heat source medium flow passage
10b. The heat source medium includes, for example, hot
water and water vapor.
[0014] In the circulation flow passage 4, a shutoff valve
(on-off valve) 21 is provided between the heater 10 and
the expander 14. The shutoff valve 21 is usually opened
but closed at the time of stopping the expander 14 and
the like, for example at the time of abnormality of the
expander 14.
[0015] In the circulation flow passage 4, a bypass
means 23 and a cooling means 25 are provided. The
bypass means 23 has a bypass passage 23a bypassing

the expander 14, and an on-off valve 23b provided in the
bypass passage 23a. The on-off valve 23b is usually
closed but opened at the time of stopping the expander
14 and the like, for example at the time of rotation abnor-
mality of the expander 14. By opening the on-off valve
23b, the working medium flowing out from the heater 10
is introduced into the condenser 6 without being intro-
duced into the expander 14.
[0016] The cooling means 25 is to cool the gaseous
working medium evaporated in the heater 10 (that is, to
draw sensible heat from the working medium), and has
a cooling passage 25a, and a cooling valve (on-off valve)
25b provided in the cooling passage 25a. A one end part
of the cooling passage 25a is connected to a part be-
tween the circulation pump 8 and the heater 10 in the
circulation flow passage 4. Therefore, the liquid working
medium flows into the cooling passage 25a. The other
end part of the cooling passage 25a is connected to a
part between the heater 10 and the expander 14 in the
circulation flow passage 4. Therefore, the liquid working
medium flowing through the cooling passage 25a is unit-
ed with the gaseous working medium flowing out from
the heater 10.
[0017] The cooling passage 25a is formed by a pipe
thinner than a pipe forming the circulation flow passage
4. Therefore, through the cooling passage 25a, the work-
ing medium flows at a sufficiently small flow rate in com-
parison to the working medium flowing through the cir-
culation flow passage 4. It should be noted that a throttle
or a capillary tube (not shown) may be alternatively pro-
vided in the cooling passage 25a.
[0018] The cooling valve 25b is usually closed but
opened when a command is received from a controller
30 to be described later.
[0019] In the circulation flow passage 4, a temperature
sensor 32 and a pressure sensor 34 are provided be-
tween a part to which a downstream end of the cooling
passage 25a is connected and the expander 14. The
temperature sensor 32 detects a temperature of the
working medium flowing out from the heater 10 to be
introduced into the shutoff valve 21 and the expander 14.
The pressure sensor 34 detects pressure of the working
medium flowing out from the heater 10 to be introduced
into the shutoff valve 21 and the expander 14.
[0020] In the generator device 1, the controller 30 that
performs drive control of the circulation pump 8, and
open/close control of the on-off valves 21, 23b, 25b is
provided. Functions of the controller 30 include a pump
control means 30a and a cooling control means 30b.
[0021] The pump control means 30a is a means for
controlling the rotation number of the circulation pump 8,
and performs the drive control of the circulation pump 8
in such a manner that an overheat level of the working
medium derived from detection values of the temperature
sensor 32 and the pressure sensor 34 is held within a
preliminarily set range.
[0022] The cooling control means 30b is a means for
controlling open/close of the cooling valve 25b, and ex-
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ecutes the open/close control of the cooling valve 25b
based on the temperature of the working medium flowing
out from the heater 10. That is, the cooling control means
30b outputs a command for opening the cooling valve
25b in a case where the working medium on the down-
stream side of the heater 10 is judged to be in an overheat
state from the detection values of the temperature sensor
32 and the pressure sensor 34, and when the detection
value of the temperature sensor 32 is judged to be a
preliminarily fixed temperature (reference temperature)
or higher. As this reference temperature, a temperature
that does not damage a packing or the like (not shown)
provided in a connection part of the shutoff valve 21 is
set. That is, the temperature of the working medium at
an outlet of the heater 10 is controlled in such a manner
that the packing is not damaged by heat received from
the working medium even in a case where the packing
is not made of a heat-resistant material.
[0023] The cooling control means 30b also executes
the close control of the cooling valve 25b in such a man-
ner that cooling is made within a range where the tem-
perature of the working medium on the downstream side
of the heater 10 is maintained to be a saturation temper-
ature or higher. That is, in order to maintain the temper-
ature of the working medium to be introduced into the
expander 14 to be the saturation temperature or higher,
the cooling control means 30b outputs a command for
closing the cooling valve 25b when a preliminarily fixed
closing condition is met. This closing condition includes,
for example, the fact that the overheat level of the working
medium obtained from the detection values of the tem-
perature sensor 32 and the pressure sensor 34 is a pre-
determined temperature or higher. It should be noted that
the temperature of the working medium at this time is a
temperature lower than the above reference tempera-
ture.
[0024] Hereinafter, operation actions of the power gen-
eration system according to the first embodiment will be
described. At the time of normal operation, the shutoff
valve 21 is opened, whereas the on-off valve 23b of the
bypass passage 23a and the cooling valve 25b are
closed.
[0025] When the circulation pump 8 is driven, the liquid
working medium fed out from the circulation pump 8 flows
into the working medium flow passage 10a of the heater
10. This working medium is heated and evaporated by
the heat source medium flowing through the heat source
medium flow passage 10b. The working medium evap-
orated in the heater 10 is introduced into the expander
14. By introducing the working medium into the expander
14, the expander 14 is driven and rotated, and thereby
the power generator 16 is driven to generate electric pow-
er. The working medium expanded from the expander
14 is discharged to the circulation flow passage 4. The
gaseous working medium discharged from the expander
14 is introduced into the working medium flow passage
6a of the condenser 6. In the condenser 6, the working
medium is cooled and condensed by the cooling medium

flowing through the cooling medium flow passage 6b.
This liquid working medium flows through the circulation
flow passage 4 and is suctioned into the circulation pump
8. In the circulation flow passage 4, such circulation is
repeated and the electric power is generated in the power
generator 16.
[0026] At the time of operation of the generator device
1, the rotation number of the circulation pump 8 is con-
trolled in such a manner that the overheat level of the
working medium on the downstream side of the heater
10 is held within a predetermined range. That is, as
shown in Fig. 2, the detection values P1, T1 of the pres-
sure sensor 34 and the temperature sensor 32 are input-
ted to the controller 30 (Step ST1), and the pump control
means 30a controls the circulation pump 8 based on the
detections values P1, T1 in such a manner that the over-
heat level of the working medium is held within a prelim-
inarily fixed range (Step ST2).
[0027] After confirming whether or not the working me-
dium is in an overheat state based on the detection values
P1, T1 of the pressure sensor 34 and the temperature
sensor 32, the cooling control means 30b judges whether
or not the detection value T1 of the temperature sensor
32 is a preliminarily set reference temperature (upper
limit value) Tr or lower (Steps ST3, ST4). It should be
noted that an overheat state indicates a state where the
temperature detection value T1 is higher than the satu-
ration temperature of the working medium with the pres-
sure detection value P1. In a case where the working
medium is in an overheat state, and in a case where the
detection value T1 of the temperature sensor 32 is judged
to exceed the reference temperature Tr, the cooling valve
25b is opened (Step ST5). Such a situation occurs for
example in a case where an increase in the rotation
number of the circulation pump 8 cannot deal with a rad-
ical increase in the temperature of the heat source me-
dium to be introduced into the heater 10, or the like.
[0028] When the cooling valve 25b is opened, part of
the liquid working medium emitted from the circulation
pump 8 is split into the cooling passage 25a. The liquid
working medium flowing through the cooling passage
25a is united with the working medium in an overheat
state in the circulation flow passage 4. Therefore, the
gaseous working medium flowing out from the heater 10
toward the shutoff valve 21 and the expander 14 through
the circulation flow passage 4 is cooled by gasifying the
united liquid working medium. The liquid working medium
introduced from the cooling passage 25a into a part on
the downstream of the heater 10 in the circulation flow
passage 4 only needs to lower the temperature of the
gaseous working medium in the circulation flow passage
4 flowing out from the heater 10, that is, only needs to
draw sensible heat. Thus, a large heat amount is not
required in comparison to a case where latent heat is to
be drawn. Therefore, the above liquid working medium
only needs to be a small amount.
[0029] It should be noted that since the cooling pas-
sage 25a is formed by a thin pipe in comparison to the
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circulation flow passage 4, a flow of a large amount of
the working medium through the cooling passage 25a is
prevented. Therefore, an amount of the working medium
to flow into the heater 10 through the circulation flow pas-
sage 4 is not reduced enough to influence an amount of
the working medium caught in the heater 10, and the
overheat level is hardly further increased.
[0030] In a state where the cooling valve 25b is opened,
it is judged whether or not the overheat level SH calcu-
lated from the detection values T1, P1 of the temperature
sensor 32 and the pressure sensor 34 is a reference over-
heat level (lower limit value) SHr or higher (Step ST6).
When the overheat level SH becomes lower than the
reference overheat level SHr, the cooling valve 25b is
closed (Step ST7). Thereby, the operation is returned to
the normal operation in which the working medium emit-
ted from the circulation pump 8 is introduced into the
heater 10 without being split into the cooling passage
25a.
[0031] As described above, in the first embodiment,
the cooling means 25 cools the working medium in an
overheat state where the temperature on the down-
stream side of the heater 10 is a preliminarily fixed value
or higher. Therefore, the temperature of the working me-
dium flowing out from the heater 10 to flow into the ex-
pander 14 can be suppressed. Thus, even in a case
where the temperature of the heat source medium is rad-
ically increased, or the like, an increase in the tempera-
ture of the working medium can be effectively sup-
pressed. Consequently, there is no need for making the
packing or the like of a flange that exists in a route running
from the heater 10 to the expander 14 of a heat-resistant
material. There is also no need for a measure of making
a class of an insulating material used in the power gen-
erator 16 higher, or the like.
[0032] In the first embodiment, the cooling means 25
cools the working medium by uniting the working medium
split from the downstream side of the pump and the up-
stream side of the heater 10 into the circulation flow pas-
sage 4. Therefore, a configuration as the generator de-
vice 1 can be suppressed from being complicated, and
the working medium can be more effectively cooled.
[0033] In the first embodiment, the working medium on
the downstream side of the heater 10 is maintained to
be the saturation temperature or higher. Thus, the liquid
working medium can be prevented from being introduced
into the expander 14. Therefore, power generation effi-
ciency can be prevented from lowering.
[0034] In the first embodiment, the working medium in
an overheat state is cooled by utilizing vaporization heat
of the working medium. Thus, the working medium can
be more effectively cooled. That is, the working medium
in an overheat state can be cooled with a tiny amount of
the cooling medium. In particular, since the working me-
dium split from the downstream side of the circulation
pump 8 is used as the cooling medium, an amount of the
working medium fed from the circulation pump 8 to the
heater 10 is only slightly reduced. Therefore, even when

the working medium is split from the working medium
emitted from the circulation pump 8, there is almost no
influence.
[0035] Fig. 3 shows a generator device 1 according to
a second embodiment. In the generator device 1 accord-
ing to the second embodiment, the cooling means 25
may have a heat exchanger 25f that cools a working me-
dium in an overheat state with a heat medium introduced
from an exterior such as vapor, high-temperature air, and
hot water. For example, this heat exchanger 25f is applied
to a case where a heat source medium circuit 62 con-
nected to a heater 10 is formed by a flow passage through
which the supercharged air to an engine (not shown)
flows. The heat exchanger 25f is provided on the down-
stream side of the heater 10 in a circulation flow passage
4. Into a cooling flow passage 25e of the heat exchanger
25f, surplus vapor may be introduced from a steam sys-
tem (not shown) provided in a vessel which is equipped
with the engine. In a case where the engine is high-load
operated, for example the supercharged air of about
150°C or higher is introduced into the heater 10. There-
fore, the working medium flowing through a working me-
dium flow passage 10a of the heater 10 is heated until a
temperature of the working medium becomes about
150°C. In this case, by reducing an opening degree of a
cooling valve (pressure reduction means) 25b provided
in a cooling passage 25a of a cooling means 25, pressure
of the heat medium is reduced, and thereby a tempera-
ture of the heat medium is lowered. Thereby, the working
medium in an overheat state flowing through a working
medium flow passage 25d of the heat exchanger 25f can
be cooled. It should be noted that in a case where the
engine is low-load operated, the working medium may
sometimes be insufficiently heated in the heater 10.
Thus, at this time, the heat exchanger 25f can also func-
tion as a superheater that heats and brings the working
medium into an overheat state.
[0036] As shown in Fig. 4, in a power generation sys-
tem according to this embodiment, it is confirmed wheth-
er or not the working medium is in an overheat state
based on detection values P1, T1 of a pressure sensor
34 and a temperature sensor 32 (Step ST3). In a case
where the working medium is in an overheat state, and
in a case where the detection value T1 of the temperature
sensor 32 is judged to exceed a reference temperature
Tr (Step ST4), a cooling control means 30b performs
control of constricting the cooling valve 25b (Step ST11).
Thereby, the pressure of the heat medium is reduced,
and the working medium is cooled in the heat exchanger
25f (sensible heat of the working medium is drawn).
[0037] In a state where the cooling valve 25b is con-
stricted, it is judged whether or not an overheat level SH
calculated from the detection values T1, P1 of the tem-
perature sensor 32 and the pressure sensor 34 is a ref-
erence overheat level (lower limit value) SHr or higher
(Step ST6). When the overheat level SH becomes lower
than the reference overheat level SHr, the control of con-
stricting the cooling valve 25b is cancelled (Step ST7).
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At this time, in a case where the working medium is in-
sufficiently heated, the working medium can be supple-
mentarily heated, and the overheat level SH of the work-
ing medium can be increased.
[0038] It should be noted that the present invention is
not limited to the above first and second embodiments
but can be variously modified or improved within a range
not departing from the gist thereof. For example, in the
above first embodiment, the working medium split from
the circulation flow passage 4 is united with the working
medium of the circulation flow passage 4 again on the
downstream side of the heater 10, and heat exchange is
performed directly with the working medium. Alternative-
ly, as shown in Fig. 5, heat exchange may be performed
indirectly between the working medium split into the cool-
ing passage 25a and the working medium of the circula-
tion flow passage 4.
[0039] Specifically, the cooling means 25 has a cooling
heat exchanger 25c arranged on the downstream side
of the heater 10 in the circulation flow passage 4. In this
cooling heat exchanger 25c, a working medium flow pas-
sage 25d connected to the circulation flow passage 4
and a cooling flow passage 25e connected to the cooling
passage 25a are provided.
[0040] A one end part (upstream end part) of the cool-
ing passage 25a is connected to a part between the cir-
culation pump 8 and the heater 10 in the circulation flow
passage 4. The other end part (downstream end part) of
the cooling passage 25a is connected to a part between
the expander 14 and the condenser 6 in the circulation
flow passage 4. Since the downstream end part of the
cooling passage 25a is placed on the suction side of the
circulation pump 8 in the circulation flow passage 4, the
working medium split into the cooling passage 25a easily
flows.
[0041] The liquid working medium split from the circu-
lation flow passage 4 to the cooling passage 25a is gas-
ified while cooling the working medium of the working
medium flow passage 25d in an overheat state in the
cooling heat exchanger 25c. The gasified working medi-
um is returned from the cooling passage 25a to the up-
stream side of the condenser 6 in the circulation flow
passage 4.
[0042] In the above first embodiment, the working me-
dium in an overheat state is cooled by the liquid working
medium. Alternatively, as shown in Fig. 6, the working
medium in an overheat state may be cooled with a cooling
medium (cooling water) of a cooling circuit 61 passing
through the condenser 6. Specifically, a one end part
(upstream end part) of the cooling passage 25a is con-
nected to a part on the downstream side of the condenser
6 in the cooling circuit 61. The cooling medium flowing
through the cooling passage 25a is returned to the cool-
ing circuit 61. With this configuration, the cooling medium
in the cooling flow passage 25e cools the working medi-
um of the working medium flow passage 25d in an over-
heat state in the cooling heat exchanger 25c.
[0043] In the above embodiments, a jacket covering

part of a pipe part between the heater 10 and the ex-
pander 14 in the circulation flow passage 4 may be pro-
vided, and the working medium flowing out from the heat-
er 10 may be indirectly cooled by letting the working me-
dium or the cooling medium in the jacket.
[0044] The cooling valve 25a may be a valve whose
opening degree is adjustable.
[0045] Hereinafter, outlines of the above embodiments
will be described.
[0046] In the above embodiment, the cooling means
cools the working medium in an overheat state where
the temperature on the downstream side of the heater is
a preliminarily fixed value or higher. Therefore, the tem-
perature of the working medium flowing out from the heat-
er to flow into the expander can be suppressed. Thus,
even in a case where the temperature of the heat source
medium is radically increased, or the like, the increase
in the temperature of the working medium can be effec-
tively suppressed. Consequently, there is no need for
making the packing or the like of the flange that exists in
the route running from the heater to the expander of a
heat-resistant material. There is also no need for a meas-
ure of making a class of the insulating material used in
the power generator higher, or the like.
[0047] The cooling means may cool the above working
medium in an overheat state with the working medium
split from the downstream side of the pump and the up-
stream side of the heater. In this mode, the working me-
dium in an overheat state is cooled with the working me-
dium emitted from the pump. Thus, the configuration as
the generator device can be suppressed from being com-
plicated.
[0048] The cooling means may cool the above working
medium in an overheat state by uniting the working me-
dium split from the downstream side of the pump with
the working medium on the downstream side of the heat-
er. In this mode, the working medium is cooled by uniting
the working medium split from the downstream side of
the pump with the working medium in an overheat state.
Therefore, the working medium can be more effectively
cooled.
[0049] The cooling means may cool within a range
where the temperature of the working medium on the
downstream side of the heater is maintained to be the
saturation temperature or higher. In this mode, the liquid
working medium can be prevented from being introduced
into the expander. Therefore, the power generation effi-
ciency can be prevented from lowering.
[0050] The cooling means may cool the working me-
dium in an overheat state by utilizing vaporization heat.
In this mode, the working medium in an overheat state
is cooled by utilizing vaporization heat. Thus, the working
medium can be more effectively cooled. That is, the work-
ing medium in an overheat state can be cooled with a
tiny amount of the cooling medium. In particular, in a case
where the working medium split from the downstream
side of the pump is used as the cooling medium, the
amount of the working medium fed from the pump to the
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heater is only slightly reduced. Therefore, even when the
working medium is split from the working medium emitted
from the pump, there is almost no influence.
[0051] The cooling means may have the working me-
dium flow passage and the cooling flow passage, and
have the heat exchanger arranged on the downstream
side of the heater, and the pressure reduction means
provided in a heat medium circuit which is connected to
the cooling flow passage. The pressure reduction means
may reduce the pressure of the heat medium in such a
manner that when the working medium is in an overheat
state where the working medium has a preliminarily fixed
temperature or higher, the working medium is cooled in
the heat exchanger.
[0052] In this mode, when the working medium is in an
overheat state where the working medium has a prelim-
inarily fixed temperature or higher, in the heat exchanger,
the pressure of the working medium flowing through the
working medium flow passage is reduced by the pressure
reduction means of the heat medium circuit and the work-
ing medium is cooled with the heat medium flowing
through the cooling flow passage. Meanwhile, in a case
where the working medium is insufficiently heated in the
heater, the working medium is heated with the heat me-
dium in the heat exchanger. Therefore, the heat exchang-
er can cool the working medium in a case where the
working medium is excessively heated, and also supple-
mentarily heat the working medium in a case where the
working medium is insufficiently heated.
[0053] As described above, according to the above
embodiments, the increase in the temperature of the
working medium on the outlet side of the heater can be
suppressed in the generator device.

Claims

1. A generator device, comprising:

an expander that expands a gaseous working
medium;
a condenser that condenses the working medi-
um expanded in said expander;
a pump that pressurizes the working medium
condensed in said condenser;
a heater that evaporates at least part of the work-
ing medium pressurized in said pump with heat
of a heat source medium; and
a cooling means that cools the working medium
in an overheat state where the working medium
has a preliminarily fixed temperature or higher
on the downstream side of said heater.

2. The generator device according to claim 1,
wherein said cooling means cools the working me-
dium in an overheat state with a working medium
split from the downstream side of said pump and the
upstream side of said heater.

3. The generator device according to claim 2,
wherein said cooling means cools the working me-
dium in an overheat state by uniting a working me-
dium split from the downstream side of said pump
with a working medium on the downstream side of
said heater.

4. The generator device according to any one of claims
1 to 3,
wherein said cooling means cools within a range
where a temperature of the working medium on the
downstream side of said heater is maintained to be
a saturation temperature or higher.

5. The generator device according to any one of claims
1 to 3,
wherein said cooling means cools the working me-
dium in an overheat state by utilizing vaporization
heat.

6. The generator device according to claim 1,
wherein said cooling means has a working medium
flow passage and a cooling flow passage, and has
a heat exchanger arranged on the downstream side
of said heater, and a pressure reduction means pro-
vided in a heat medium circuit which is connected to
said cooling flow passage, and
wherein said pressure reduction means reduces
pressure of a heat medium in such a manner that
when the working medium is in an overheat state
where the working medium has a preliminarily fixed
temperature or higher, the working medium is cooled
in the heat exchanger.
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