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(57) Abstract: The invention relates to a system for converting heat to kinetic en-
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filled with a working tluid, which body comprises two channels which are mutually
separated in longitudinal direction and which are in fluid-throughflow contact with
each other in the area of a first lower longitudinal end zone of the body and in the
area of a second upper longitudinal end zone of the body; a first heat exchanger for
exchanging heat between the working fluid in the body and an external heat source
relative to the body, which first heat exchanger is disposed in the area of the first
longitudinal end zone of the body in or close to the one channel; a second heat ex-
changer for exchanging heat between the working tluid in the body and an external
cold source relative to the body, which second heat exchanger is disposed in the
area of the second longitudinal end zone of the body in or close to the other chan-
nel; and a turbine disposed in the body, wherein the turbine is disposed between
the first heat exchanger and the second heat exchanger as seen in flow direction of
the working fluid. The invention also relates to the use of such a system and to an
assembly of a system according to the invention and a ship, buoy, platform or the
like. The invention can be applied particularly, though not exclusively, for the pur-
7 pose of utilizing heat flows with small differences in temperature available in large
quantities such as occur between the higher and deeper layers in the ocean.
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SYSTEM FOR CONVERTING HEAT TO KINETIC ENERGY

The invention relates to a system for converting heat to kinetic energy, comprising:

- a vertically disposed gas-tight and/or liquid-tight elongate body which is at least partially
filled with a working fluid, which body comprises two channels which are mutually separated in
longitudinal direction and which are in fluid-throughflow contact with each other in the area of a
first lower longitudinal end zone of the body and in the area of a second upper longitudinal end
zone of the body;

- a first heat exchanger for exchanging heat between the working fluid in the body and an
external heat source relative to the body, which first heat exchanger is disposed in the area of the
first longitudinal end zone of the body in or close to the one channel;

- a second heat exchanger for exchanging heat between the working fluid in the body and
an external cold source relative to the body, which second heat exchanger is disposed in the area of
the second longitudinal end zone of the body in or close to the other channel; and

- a turbine disposed in the body.

The system of the type stated in the preamble is configured in use to cause the working
fluid to change to a substantially gaseous state by supplying heat to the working fluid via the first
heat exchanger, so that the working fluid is substantially in a gaseous state in the one channel and
will displace upward from the first longitudinal end zone to the second longitudinal end zone of the
body;

wherein the system is configured in use to cause the working fluid to change to a
substantially liquid state by discharging heat from the working fluid via the second heat exchanger,
so that the working fluid is substantially in a liquid state in the other channel and wherein under the
influence of gravitational force a pressure is built up on the working fluid in the liquid state and the
working fluid will displace downward from the second longitudinal end zone to the first
longitudinal end zone of the body,

and wherein due to the upward and downward displacement of the working fluid in the
body the working fluid will circulate in the body, by which circulation of the working fluid the
turbine is driven rotatably.

Supplying heat to the working fluid in the area of the lower longitudinal end zone of the
body close to the one channel causes the temperature of the working fluid to increase there,
whereby the density of the working fluid decreases and the working fluid changes to the gas phase.
Heat is conversely discharged from the working fluid at the other upper longitudinal end zone of
the body close to the other channel, whereby the local temperature of the working fluid decreases
and the density increases and the working fluid changes to the liquid phase. The gaseous working

fluid will easily displace upward in the one channel and the liquid working fluid will easily
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displace downward in the other channel, wherein, because the weight of the liquid working fluid in
the one channel is greater than that of the gaseous working fluid in the other channel, the power of
the system can increase. The pressure in the other channel with the working fluid in the liquid
phase increases under the influence of gravitational force. The upward displacement and
downward displacement of the working fluid results in circulation of the working fluid in the body.
The working fluid circulating in the body drives the turbine disposed in the body for the purpose of
generating Kinetic energy.

In contrast to the per se known Organic Rankine Cycle (ORC), wherein the working liquid
is brought to pressure in the liquid phase by a pump, the pressure buildup takes place here due to
the force which gravity exerts on the liquid column. This reduces the complexity of the installation
and is energetically more favourable because this ‘gravity pump’ has a high efficiency. A pump
need moreover not be provided for the purpose of building up the pressure in the liquid phase,
whereby there are no pump losses. The system of the type stated in the preamble is however less
compact than the ORC because a relatively great length of the body is necessary to exert sufficient
pressure on the liquid column using gravitational force.

US application number US 2012/0240576 A1 shows a system of the type stated in the
preamble.

It is an object of the invention to improve the system referred to in the preamble. It is a
particular object of the invention to improve the system of US 2012/0240576 Al.

This object is achieved with a system of the type stated in the preamble wherein according
to the invention the turbine is disposed between the first heat exchanger and the second heat
exchanger as seen in flow direction of the working fluid.

The turbine is disposed here according to the invention in the gas phase of the working
fluid and is therefore driven by the working fluid in gas phase. In the system of US 2012/0240576
A1 the turbine is in contrast disposed between the second heat exchanger and the first heat
exchanger as seen in flow direction of the working fluid so that the turbine is driven by the
working fluid in liquid phase. An advantage of driving the turbine in the gas phase of the working
fluid is that the system can be given a more compact form and particularly the body can have a
shorter length compared to the system of US 2012/0240576 Al. Because of its compact form and
relatively short length the system according to the invention can be embodied relatively
inexpensively compared to the system of US 2012/0240576 A1, and a pump for the purpose of
building up the pressure in the liquid phase is not required as in the case of the ORC.

It is noted that it is self-evident to have the turbine driven by the working fluid in liquid
phase, whereby the pressure of the liquid column can be used to drive the turbine and the
efficiency of the system is relatively high. Wholly contrary to expectations however, it is found

that the efficiency of the system according to the invention, wherein the turbine is driven by the
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working fluid in gas phase instead of in liquid phase, is only slightly lower. This is because the
volume of the working fluid in gas phase is relatively large compared to the working fluid in liquid
phase. The system according to the invention can therefore be readily applied in situations where
the compact and therefore relatively inexpensive system provides more advantages than the limited
loss in efficiency.

Applicant has found that in the system according to the invention only small temperature
differences of the working fluid in the body are required to cause the circulation of the working
fluid and thereby the driving of the turbine. It has particularly been found by applicant that a
temperature difference in the order of magnitude of about 10°C can be sufficient. The difference in
temperature between the heat source and the cold source can hereby amount to about 15°C to
20°C, depending on the efficiency of the first and second heat exchangers. Owing to this relatively
small difference in temperature between the heat source and cold source diverse heat and cold
sources can be employed in the system according to the invention, which heat and cold sources
would otherwise for instance remain unused because of their relatively small temperature
difference. It is noted that the system is not limited to such temperature differences in the working
fluid and between the heat and cold sources.

It is noted that the first and second heat exchangers can be coupled directly to the heat
source and cold source, wherein media coming from the heat source and cold source are carried to
the first and second heat exchanger. It can alternatively be the case that the first and second heat
exchangers are coupled indirectly to the heat source and cold source, for instance via an additional
set of heat exchangers.

The heat source can for instance be selected from the group comprising ocean or sea water,
terrestrial heat, volcanic spring water, industrial residual heat, fluid heated by a solar collector, air,
water from a hot water spring on land or at sea, and a combination thereof.

The cold source can for instance be selected from the group comprising ocean or sea water,
groundwater, water optionally evaporating in forced manner, air and a combination thereof.

It is noted that any type of heat source can be combined with any type of cold source. It is
also noted that said heat and cold sources are heat and cold sources suitable for the system
according to the invention, but that the invention is not limited to said heat and cold sources. It is
further noted that the body can be disposed both in and on water and on land, optionally elevated
or sunken.

In an embodiment of the system according to the invention the working fluid is selected
from the group comprising gases, for instance carbon dioxide, refrigerants, for instance
hydrofluorocarbons, a mixture of water and ammonia, and combinations thereof.

Because the body is a gas-tight and/or liquid-tight body it is possible to fill the body with

any suitable working fluid. A working fluid can for instance particularly be selected which has a
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boiling and/or condensation temperature which, at the prevailing pressures in the body, lies
between the temperatures of the cold source and the heat source. The working fluid particularly has
a boiling and/or condensation temperature lying at the prevailing pressures between -10 and

100°C, preferably between -10 and 50°C, still more preferably between 0 and 25°C. According to
the invention such a working fluid can be gaseous in the one channel and a liquid in the other
channel, wherein the working fluid undergoes a phase change each time at the heat exchangers.
The prevailing pressures lie for instance between 0 and 10 bar.

The working fluid preferably has an optimal ratio of the expansion at the transition from
liquid to gas and the evaporation heat per cubic metre at the pressure prevailing in the system at the
location of the first heat exchanger.

Said hydrofluorocarbons can for instance be R134a or R1234, but are not limited thereto.

The turbine can be disposed at any random location between the first and the second heat
exchanger. When the system is disposed in the sea or ocean or in sunken arrangement on land, a
high arrangement of the turbine has the advantage of better accessibility.

In yet another embodiment of the system according to the invention the body is suitable for
arranging on, in or close to a body of water, such as a sea or ocean, wherein the system comprises a
first conduit which is coupled on one side to the first heat exchanger and on the other side
debouches by means of an inlet opening in the sea or ocean close to the water surface thereof,
wherein the system comprises a second conduit which is coupled on one side to the second heat
exchanger and on the other side debouches by means of an inlet opening in the sea or ocean close
to a bottom thereof, and comprising pump means for pumping sea or ocean water via the first
conduit and second conduit to the first and second heat exchanger. If there is sufficient height
difference between the two locations where the first conduit and the second conduit debouch, there
is in the sea or ocean a sufficiently great temperature difference between the water present there.
The water surrounding the inlet opening of the first conduit has for instance a temperature of about
25°C to 30°C and the water surrounding the inlet opening of the second conduit has a temperature
of about 3°C to 6°C. The deeper the second conduit debouches, the lower the local temperature can
be of the water which will be pumped upward in the second conduit via the inlet opening. Close to
the bottom is in any case understood here to mean that the second conduit debouches deeper in the
sea than the first conduct. Because the sea or ocean has a substantially continuous difference in
water temperature, it is possible with the device according to this embodiment to produce energy
almost continuously, particularly for instance both during the day and at night, as well as for
instance during any season. Owing to the required small temperature difference at which the device
according to the invention can function, the device can be disposed at diverse locations in or close
to the sea or ocean, even at locations where the temperature difference is relatively small.

It is noted that the pump means can comprise any suitable type of pump means.
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In this embodiment of the system a third conduit can optionally be provided which for
ecological reasons discharges at lower depth sea or ocean water cooled in the first heat exchanger.

In this embodiment of the system a fourth conduit can optionally also be provided which
for ecological reasons discharges at lower depth sea or ocean water heated in the second heat
exchanger The fourth conduit preferably has a length here such that it debouches in an area of the
sea or ocean where the local temperature of the sea or ocean water is substantially equal to the
temperature of the sea or ocean water heated in the second heat exchanger. The fourth conduit
preferably has at least the same length as the third conduit.

The system can comprise any suitable combination of and any suitable number of heat
exchangers and/or conduits. The terms “first”, “second”, “third” and “fourth” used serve only to
distinguish the different heat exchangers and/or conduits. Not all of the stated conduits therefore
need be present in the system. Said third conduit may for instance not be present, while said fourth
conduit is present. The system will in that case therefore comprise a total of three conduits despite
the reference to the fourth conduit.

A particular embodiment is possible when the heat source is a volcanic lake or a hot source
in the sea or ocean bed, or when use is made of geothermics. The first heat exchanger can then be
coupled to a heat pipe which carries the heat from the volcanic lake, the hot source or the earth to
the heat exchanger so that the heat is extracted as optimally as possible. The heat pipe serves here
both as collector and heat transport means.

The system can comprise a generator connected to the turbine for the purpose of
converting the kinetic energy to electrical energy. When the system is placed on the sea or ocean,
the electrical energy generated with the system can for instance be transported to land via cables or
other transport means.

In yet another embodiment of the system according to the invention the system or
components thereof are accommodated in a shared housing or a housing of their own.

The heat exchangers, the body, the turbine, the generator and optional pumps can for
instance each be accommodated in a housing of their own. The diverse components can in this way
be easily transported in their housings to the location of use and be coupled on-site for the purpose
of assembling the system according to the invention. Determined components or all components
can alternatively be accommodated in a shared housing. It is thus practical for instance to
accommodate the turbine and generator in a shared housing. It will be apparent that this choice can
be made as desired.

The invention also relates to the use of a system according to any of the claims 1-8,
wherein the system is used such that:

- the working fluid changes to a substantially gaseous state by supplying heat to the

working fluid via the first heat exchanger, so that the working fluid is substantially in a gaseous
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state in the one channel and will displace upward from the first longitudinal end zone to the second
longitudinal end zone of the body;

- the working fluid changes to a substantially liquid state by discharging heat from the
working fluid via the second heat exchanger, so that the working fluid is substantially in a liquid
state in the other channel and wherein under the influence of gravitational force a pressure is built
up on the working fluid in the liquid state and the working fluid will displace downward from the
second longitudinal end zone to the first longitudinal end zone of the body,

wherein due to the upward and downward displacement of the working fluid in the body
the working fluid will circulate in the body, by which circulation of the working fluid the turbine is
driven rotatably,

wherein the turbine is disposed between the first heat exchanger and the second heat
exchanger as seen in flow direction of the working fluid so that the turbine is driven by the
working fluid in gaseous state.

The advantages of using the system in this way have already been elucidated above with
reference to the system itself.

In an embodiment of the use of the system according to the invention the system is
disposed on, in or close to a body of water such as an ocean or sea.

When the system is disposed in or on the water, the system can be connected to a ship,
buoy, platform or the like. The system can for instance be suspended from the ship, buoy, platform
or the like, for instance using suspending means, or be disposed on or in the ship, buoy, platform or
the like. The system can alternatively be disposed onshore close to the water.

The system is preferably disposed such that the second longitudinal end zone of the body
extends a maximum of 10 metres above the water level.

The pumping force with which water from said body of water is guided to the second heat
exchanger can in this way be relatively limited. If the system has a greater length than 10 m, or is
placed on an elevated surface such as a fjord or dune adjacently of a body of water, the system can
for instance then be disposed sunk in a recess in the ground.

The invention also relates to an assembly of a system according to any of the claims 1-8
and a ship, buoy, platform or the like, wherein the system is suspended from the ship, buoy,
platform or the like, for instance using suspending means, or disposed on or in the ship, buoy,
platform or the like.

An advantage hereof is that the system is easily displaceable by displacing the ship, buoy,
platform or the like. It can also be relatively complex to place an installation on the bed of the sea
or ocean, whereby it is easier to suspend the system according to the invention from the ship or the

like or dispose it thereon or therein.
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The invention will be further elucidated with reference to figures shown in a drawing, in

which:
- figure 1 is a schematic view of a first embodiment of the system according to the
invention; and
- figure 2 shows the system of figure 1 in a situation where it is suspended from a ship.

Figure 1 shows a system 1 for converting heat to kinetic energy as according to a first
embodiment of the invention. System 1 comprises a vertically disposed gas-tight and/or liquid-
tight elongate body 2 which is at least partially filled with a working fluid. Body 2 comprises two
channels 3a, 3b which are mutually separated in longitudinal direction and which, via connecting
pieces Sa, 5b, are in mutual contact for fluid throughflow in the area of a first lower longitudinal
end zone 4a of body 2 and in the area of a second upper longitudinal end zone 4b of body 2. Body
2 has a substantially annular form here. A first heat exchanger 6 is disposed in the one channel 3a
of body 2 in the area of the first longitudinal end zone 4a. A relatively warm medium coming from
a suitable heat source is supplied via inlet 7 to first heat exchanger 6, wherein the heat from the
medium is transferred to the working fluid in body 2. Relatively warm is understood here to mean
that the warm medium has a higher temperature than the working fluid in the area of the first
longitudinal end zone 4a. The thus cooled medium is discharged via outlet 8. Heating the working
fluid in body 2 will cause the density of the working fluid in the one channel 3a to decrease,
whereby the working fluid will displace upward in direction 9. The flow direction of the medium
in first heat exchanger 6 is opposite here to the direction 9 of the upward displacing working fluid
in order to obtain the best possible heat transfer. First heat exchanger 6 is here a so-called counter-
flow heat exchanger. A second heat exchanger 10 is disposed in the other channel 3b of body 2 in
the area of the second longitudinal end zone 4b. A relatively cold medium coming from a suitable
cold source is supplied via inlet 11 to second heat exchanger 10, wherein heat from the working
fluid in body 2 is transferred to the medium. Relatively cold is understood here to mean that the
cold medium has a lower temperature than the working fluid in the area of the second longitudinal
end zone 4b. The thus heated medium is discharged via outlet 12. Cooling of the working fluid in
body 2 will cause the density of the working fluid in the other channel 3a to increase, whereby the
working fluid will displace downward in direction 13. The flow direction of the medium in second
heat exchanger 10 is opposite here to the direction 13 of the downward displacing working fluid in
order to obtain the best possible heat transfer. Second heat exchanger 10 is here a so-called
counter-flow heat exchanger. A turbine 14 is disposed between the first and second heat exchanger
3b as seen in the flow direction of the medium, which turbine 14 is driven by the circulating
working fluid in gas phase. Turbine 14 is coupled via a coupling 15 to for instance a generator for

converting kinetic energy generated by the turbine to electrical energy.



10

15

20

25

30

35

WO 2016/163873 PCT/NL2015/050234

It is noted that, although first heat exchanger 6 and second heat exchanger 10 are embodied
as counter-flow heat exchangers in figure 1, they can be any suitable type of heat exchanger.

Body 2 of figure 1 can have any suitable length. Body 2 has for instance a length lying
between 5 and 25 m. The process imposes limitations on the length: in the other channel 3b the
pressure in the vicinity of heat exchanger 10 must be so high that the fluid condenses, which results
in a higher pressure at heat exchanger 6, i.e. as high as the weight of the column of gas in the one
channel 3a plus the pressure drop over the turbine. The available heat source must have a
temperature high enough to cause the fluid to evaporate at this increased pressure, and so a higher
boiling temperature. Applicant has found that, when system 1 is disposed in or close to a sea or
ocean, said length of between 5 and 25 m is a practical length at which evaporation is possible with
the temperature differences present in practice in the ocean. Applicant has further found that a
reasonable efficiency is achieved with the embodiment as described. The efficiency lies for
instance between 0.5 and 10%, more particularly around 0.7 - 2%. Such an efficiency is relatively
low, but the system according to the invention is suitable for generating usable energy when there
is relatively little difference in temperature between the heat source and the cold source, which
energy would not otherwise be utilized. Depending on the selected heat source and cold source, the
system according to the invention can also operate substantially continuously.

The diameter of each channel 3a, 3b lies for instance between 0.3-10 m, preferably
between (.5-2 m, this being dependent on the power to be realized.

As described above, body 2 is gas-tight and/or liquid-tight. The system is hereby a closed
gas and/or liquid system. The working fluid can hereby be any suitable working fluid. For the
purpose of exchanging heat the system is not a closed system.

It is noted that in the exemplary embodiment of figure 1 the first heat exchanger 6 and
second heat exchanger 10 are disposed in body 2. Heat exchangers 6, 10 can alternatively be
disposed on an outer side of body 2, wherein the heat can be transferred via the outer wall of body
2.

Figure 2 shows system 1 of figure 1, wherein body 2 is suspended from a ship 16. The heat
source is formed here by relatively warm sea or ocean water situated close to the water surface 19.
The cold source is formed here by relatively cold sea or ocean water situated close to the sea or
ocean bed 20. Provided for the purpose of supplying the relatively warm water to first heat
exchanger 6 is a first conduct 17 debouching in the sea or ocean close to the water surface 19
thereof or having an inflow opening disposed close to water surface 19. Provided for supplying the
relatively cold water to second heat exchanger 10 is a second conduit 18 debouching in the sea or
ocean close to the bed 20 thereof or having an inflow opening disposed close to bed 20. The
absolute distance between the inlet opening of second conduit 18 and bed 20 can be chosen as

desired, for instance subject to the local sea or ocean depth. Close to is for instance understood to
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mean that second conduit 18 debouches close to the first end zone 4 of body 2 or deeper, and in
any case that conduit 18 debouches deeper than first conduit 17. Conduits 17, 18 are shown
schematically, wherein the direction in which the sea or ocean water is pumped is shown
schematically with respective arrows 21 and 22. Conduit 17 can for instance have a diameter lying
between 1-10 m, more preferably between 3-7 m. Conduit 18 can for instance have a diameter
lying between 1-10 m, more preferably between 5-8 m. The length of conduit 17 can be
substantially equal to the length of body 2. Second conduit 18 in particular can optionally have a
greater length than body 2 so that conduit 18 debouches below body 2, where the temperature of
the sea water is relatively low.

The sea water close to the inflow opening of first conduit 17 has for instance a temperature
of about 302 K, and the sea water leaving first heat exchanger 6 has for instance a temperature of
about 292 K. The sea water close to the inflow opening of second conduit 18 has for instance a
temperature of about 277 K, and the sea water leaving second heat exchanger 10 has for instance a
temperature of about 284 K. The temperature of the working fluid varies here between about 283
and 292 K. The pressure in the body varies between about 0-10 bar, wherein the pressure, in
addition to the temperature, influences the phase of the working fluid. Particularly the pressure in
the one channel 3a, where the medium is in gas phase, is lower than the pressure in the other
channel 3b where the medium is in liquid phase. The power generated with system 1 lies for
instance between 0.1-50 MW, wherein the efficiency lies between for instance 0.5-4%.

It is noted that the invention is not limited to the shown embodiments but also extends to
variants within the scope of the appended claims.

It will thus be apparent to the skilled person that, although the system is shown in a

situation suspended from a ship, the system can be disposed at a random suitable location.
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Claims

1. System for converting heat to kinetic energy, comprising:

- a vertically disposed gas-tight and/or liquid-tight elongate body which is at least partially
filled with a working fluid, which body comprises two channels which are mutually separated in
longitudinal direction and which are in fluid-throughflow contact with each other in the area of a
first lower longitudinal end zone of the body and in the area of a second upper longitudinal end
zone of the body;

- a first heat exchanger for exchanging heat between the working fluid in the body and an
external heat source relative to the body, which first heat exchanger is disposed in the area of the
first longitudinal end zone of the body in or close to the one channel;

- a second heat exchanger for exchanging heat between the working fluid in the body and
an external cold source relative to the body, which second heat exchanger is disposed in the area of
the second longitudinal end zone of the body in or close to the other channel; and

- a turbine disposed in the body,

wherein the system is configured in use to cause the working fluid to change to a
substantially gaseous state by supplying heat to the working fluid via the first heat exchanger, so
that the working fluid is substantially in a gaseous state in the one channel and will displace
upward from the first longitudinal end zone to the second longitudinal end zone of the body;

wherein the system is configured in use to cause the working fluid to change to a
substantially liquid state by discharging heat from the working fluid via the second heat exchanger,
so that the working fluid is substantially in a liquid state in the other channel and wherein under the
influence of gravitational force a pressure is built up on the working fluid in the liquid state and the
working fluid will displace downward from the second longitudinal end zone to the first
longitudinal end zone of the body,

wherein due to the upward and downward displacement of the working fluid in the body
the working fluid will circulate in the body, by which circulation of the working fluid the turbine is
driven rotatably,

characterized in that

the turbine is disposed between the first heat exchanger and the second heat exchanger as

seen in flow direction of the working fluid.
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2. System as claimed in claim 1, wherein the heat source is selected from the group comprising
ocean or sea water, terrestrial heat, volcanic spring water, industrial residual heat, fluid heated by a

solar collector, air, water from a hot water spring on land or at sea, and a combination thereof.

3. System as claimed in claim 1 or 2, wherein the cold source is selected from the group
comprising ocean or sea water, groundwater, water optionally evaporating in forced manner, air

and a combination thereof.

4. System as claimed in any of the foregoing claims, wherein the working fluid is selected from the
group comprising gases, for instance carbon dioxide, refrigerants, for instance hydrofluorocarbons,

a mixture of water and ammonia, and combinations thereof.

5. System as claimed in any of the foregoing claims, wherein the body is suitable for arranging on,
in or close to a body of water, such as a sea or ocean, wherein the system comprises a first conduit
which is coupled on one side to the first heat exchanger and on the other side debouches by means
of an inlet opening in the sea or ocean close to the water surface thereof, wherein the system
comprises a second conduit which is coupled on one side to the second heat exchanger and on the
other side debouches by means of an inlet opening in the sea or ocean close to a bottom thereof,
and comprising pump means for pumping sea or ocean water via the first conduit and second

conduit to the first and second heat exchanger.

6. System as claimed in any of the foregoing claims, comprising a heat pipe coupled to the first

heat exchanger.

7. System as claimed in any of the foregoing claims, comprising a generator connected to the

turbine for the purpose of converting kinetic energy to electrical energy.

8. System as claimed in any of the foregoing claims, wherein the system or components thereof are

accommodated in a shared housing or a housing of their own.

9. Use of a system as claimed in any of the claims 1-8, wherein the system is used such that:

- the working fluid changes to a substantially gaseous state by supplying heat to the
working fluid via the first heat exchanger, so that the working fluid is substantially in a gaseous
state in the one channel and will displace upward from the first longitudinal end zone to the second

longitudinal end zone of the body;
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- the working fluid changes to a substantially liquid state by discharging heat from the
working fluid via the second heat exchanger, so that the working fluid is substantially in a liquid
state in the other channel and wherein under the influence of gravitational force a pressure is built
up on the working fluid in the liquid state and the working fluid will displace downward from the
second longitudinal end zone to the first longitudinal end zone of the body,

wherein due to the upward and downward displacement of the working fluid in the body
the working fluid will circulate in the body, by which circulation of the working fluid the turbine is
driven rotatably,

characterized in that
the turbine is disposed between the first heat exchanger and the second heat exchanger as seen in
flow direction of the working fluid so that the turbine is driven by the working fluid in gaseous

state.

10. Use as claimed in claim 9, wherein the system is disposed on, in or close to a body of water

such as an ocean or sea.

11. Use as claimed in claim 10, wherein the system is disposed such that the second longitudinal

end zone of the body extends a maximum of 10 metres above the water level.

12. Assembly of a system as claimed in any of the claims 1-8 and a ship, buoy, platform or the like,
wherein the system is suspended from the ship, buoy, platform or the like, for instance using

suspending means, or disposed on or in the ship, buoy, platform or the like.
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