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Description

Field of the Invention

[0001] The invention is from the field of engines. Spe-
cifically the invention is from the field of processes for
converting heat energy into kinetic energy and engines
designed to operate using these processes.

Background of the Invention

[0002] An engine is a device or machine whereby using
a specific process, energy is transformed from one form,
i.e. thermal energy or heat, to another form. i.e. kinetic
energy.

Relevance of Efficiency

[0003] The efficiency of such a process and the device
or machine to realise the process is of importance be-
cause engines are used in such large numbers worldwide
that they have an influence on world climate and therefore
inefficiency poses a real threat to nature and thus man-
kind. Also the cost factor for creating kinetic energy from
heat energy is an important factor in an economy thus
the efficiency of such processes is important.

Using Evaporation of Liquids

[0004] Most liquids can evaporate. By heating the liq-
uid beyond its specific evaporation-temperature the liq-
uid changes from a liquid state to a gaseous state. In the
gaseous state the fluid is commonly called gas, steam
or vapour depending on the type of liquid.
[0005] Each liquid has its specific evaporation temper-
ature for ambient or standard-condition often referred to
as ’STP’. One of the most common standard conditions
are 25 degrees Centigrade and 100 kPa (= 1 bar). Under
standard conditions one litre of water will evaporate to
1,673 litres of steam. If 1,673 litres of steam condenses
and forms the liquid state of water, the volume will be
reduced to one single litre - about 1600 times less.
[0006] A process of evaporation of water will start un-
der standard condition of 100kPa at 100 degrees Centi-
grade. If the pressure is higher the process of evaporation
will start at a proportionally higher temperature. For each
pressure there is a specific temperature at which evap-
oration takes place. The value of this temperature can
be looked up in specific steam tables for water and many
other fluids. Water for example remains a liquid at 200
degrees Centigrade when the pressure is at or above
1,512 MPa.
[0007] When a liquid changes from the liquid state to
the gaseous state additional energy has to be supplied
for the evaporation process that is not used to increase
the temperature but to enable the molecules to separate
and form a gas. This energy, which is referred to as "evap-
oration heat" or "latent heat" because it doesn’t heat the

liquid, has a different specific value for each liquid. For
water it is 2,257 kJ per kg water.
[0008] In order to produce (dry) steam with a temper-
ature of 200 degrees Centigrade it is necessary to supply
the energy needed for the increase of temperature, i.e.
around 735 kJ per kg water, plus the energy for the evap-
oration heat, i.e. 2,257 kJ per kg water. From the total
amount of energy that had been added to the water to
produce steam of 200 degrees Centigrade only 24.5%
of the energy in the hot steam can be used when the hot
steam cools down. 75.4% cannot be released in the form
of heat. The same calculation for steam with a tempera-
ture of 800 degrees Centigrade needs 3,255 kJ per kg
water plus the 2,257 kJ for the evaporation heat. Together
this is 5,512 kJ per kg water. In this case around 60% of
the heat that had been introduced into the water can be
used. In both cases the same amount of energy for the
evaporation has been added.
[0009] But in the second case the percentage that can
be used is higher due to a higher end-temperature.
Therefore steam processes like turbines in power sta-
tions that use the Rankine process use the highest pos-
sible temperature of the steam in order to achieve better
efficiencies.
[0010] If an engine can use the pressure of the process
fluid, e.g. in the case of a steam engine or steam turbine,
the pressure of the steam that enters the expansion
chamber until complete expansion, it can use only use
the percentage of the heat that does not include the evap-
oration heat. For lower temperatures as in the example
above shown 75% of the heat energy in the process fluid
is lost because in engines or turbines known today the
enthalpy of condensation cannot be transformed in the
process into kinetic energy. This loss is in addition to
mechanical and other losses. It is for this reason that the
Rankine process or Clausius-Rankine process, which
are used today for most engines that work with a heated
process fluid or steam, are operated at the highest pos-
sible starting temperature to keep the percentage of the
amount of the (lost) heat of vaporisation as low as pos-
sible.

The Term "Engine"

[0011] As used herein the term "engine" is used to de-
scribe a device as hardware that is designed to allow one
or more specific processes that are unique for the pur-
pose of transforming energy from one form to another to
be realised. All known engines today - with the possible
exception of the "Six-stroke engine" - are based upon
and only use one single process to transform thermal
energy into kinetic energy.

Engine Design

[0012] There is a fundamental difference between a
specific process and the hardware design of an engine.
This becomes clearer with the example of the internal
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combustion engine using the four-stroke process, as is
commonly used today in most cars. The four-stroke proc-
ess is in most cases realised in a piston engine, but it
can also be realised in a Wankel rotary engine. Thus
there is the same process but two fundamentally different
designs of the engines. The opposite is also true. In piston
engines different processes can be realised. For example
consider the Lenoir gas engine with a two stroke process
without compression, the four stroke process with com-
pression, and as realised in the six-stroke engine (The
development of piston engines over the years can be
followed in the patent literature by considering, for exam-
ple, US 1,333,176 to L. H. Dyer from 1920 and US
7,549,412 to S. Singh from 2006) also as a combination
of a uniflow-steam-engine-process with a conventional
four-stroke-engine process. From this it is clear that a
new engine-process can be realised in existing engine
concepts or designs.

Rotary Engines

[0013] Nearly all rotary engines share their basic de-
sign with rotary lobe or rotary piston gear pumps. These
kinds of pump come in many variations and most of these
variations can also be used for an engine design. The
patent US 904,749 to C.A. Bender from the year 1908
shows such a design that is used as a steam engine. In
Bender’s engine steam is expanded in a bent cuboid ex-
pansion chamber that is closed at its two face-sides by
small rotors with a recess to allow a rotor blade that acts
as a piston to pass through this recess. In many other
similar rotary engines the task of allowing the continuous
creation of closed expansion chambers is carried out by
radially moving flaps that open and close to move into
and out of the path of the piston-like rotor blade. There
are many more similar designs - probably several thou-
sands - for either steam engines or also other forms of
engines, pumps and compressors.
[0014] It is a purpose of the present invention to provide
a new process for converting thermal energy to kinetic
energy with very high efficiency.
[0015] It is another purpose of the present invention to
provide engines that are designed to operate using the
new process for converting thermal energy to kinetic en-
ergy with very high efficiency.
[0016] Further purposes and advantages of this inven-
tion will appear as the description proceeds.

Summary of the Invention

[0017] In a first aspect the invention is a rotary engine
comprised of at least one independent partial engine
adapted to perform a primary process. Each partial en-
gine comprising:

a) a cold reservoir containing a process fluid in the
liquid state;
b) a pump adapted to pressurize the liquid process

fluid;
c) a heater system adapted to receive pressurized
liquid process fluid from the pump and to heat the
pressurized liquid process fluid;
d) a hot reservoir adapted to store overheated pres-
surized process fluid received from the heater sys-
tem;
e) an expansion chamber having an entrance and
exit side, the expansion chamber adapted to allow
rotor blades to move through it, the rotor blades at-
tached to a main rotor, which is attached to an output
shaft of the engine;
f) two closing mechanisms that define the entrance
and exit sides of the expansion chamber, wherein
the first of the closing mechanisms is located before
a primary inlet opening that allows process fluid to
enter the expansion chamber and the second of the
closing mechanisms is located after a primary outlet
opening that allows the expanded gases of the proc-
ess fluid to exit the expansion chamber; the closing
mechanisms are adapted to trap batches of process
fluid within the expansion chamber while allowing
the rotor blades to pass from one expansion cham-
ber into a following expansion chamber;
g) a primary inlet valve in fluid communication with
the primary inlet opening of the expansion chamber
and adapted to receive the overheated pressurized
process fluid from the hot reservoir and to allow a
series of batches of the overheated pressurized
process fluid of predetermined volume to enter the
expansion chamber; and
h) a primary outlet valve in fluid communication with
the primary outlet opening of the expansion chamber
and adapted to allow the gas phase of the process
fluid to leave the expansion chamber and to return
to the cold reservoir, wherein the gas phase process
fluid condenses to the liquid state.

[0018] The batch of the overheated pressurized proc-
ess fluid transforms into the gas phase of the process
fluid after it is allowed to enter the expansion chamber
by the primary inlet valve. The resulting gas exerts a pres-
sure on the back side of the rotor blade causing the rotor
blade to move through the expansion chamber.
[0019] According to the invention the volume of the
batch of the overheated pressurized process fluid al-
lowed to enter the expansion chamber by the primary
inlet valve is determined such that when the batch of the
overheated pressurized process fluid is transformed into
the gas phase the volume of the fully expanded gas
phase process fluid will be equal to the volume of the
expansion chamber.
[0020] In the engine of the invention the primary inlet
valve opens when the rotor blade passes the inlet open-
ing to the expansion chamber and closes after the batch
of the overheated pressurized process fluid is allowed to
enter the expansion chamber.
[0021] In the engine of the invention the primary outlet
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valve opens when the rotor blade passes the inlet open-
ing of the expansion chamber and closes when the rotor
blade approaches the outlet opening to the expansion
chamber. This allows negative pressure created by the
condensation of the gas phase process fluid in the cold
reservoir to act, at the same time as the pressure of the
expanding gas pushes on the back side of the rotor blade,
on the front side of the rotor blade.
[0022] In embodiments of the rotary engine of the in-
vention that comprise more than one partial engine, the
expansion chambers of the partial engines are located
one next to the other distributed around the circumfer-
ence of the rotational engine.
[0023] In embodiments of the rotary engine of the in-
vention the heater system is adapted to allows quasi con-
tinuous burning of fluids at very high temperatures by
using controlled continuous pulsing explosions or deto-
nations
[0024] In embodiments of the rotary engine of the in-
vention the heater system comprises a solar heater.
[0025] The opening and closing of the primary inlet
valve and the primary outlet valve of the rotational engine
of the invention are mechanically synchronized with the
rotation of the main rotor.
[0026] In embodiments of the rotary engine of the in-
vention the closing mechanisms are small rotors. The
rotation of the small rotors, the opening and closing of
the primary inlet valve and the primary outlet valve are
mechanically synchronized with the rotation of the main
rotor.
[0027] Embodiments of the rotary engine of the inven-
tion comprise a heat exchanger located at the cold res-
ervoir. The heat exchanger is adapted to take a part of
the heat energy the gas phase process fluid entering the
cold reservoir and the warm condensed process fluid in
the cold reservoir and using the heat energy to preheat
the fuel of the heater system, thereby keeping the tem-
perature level in said cold reservoir below a maximum
temperature.
[0028] Embodiments of the rotary engine of the inven-
tion comprise a configuration comprised of several par-
allel disks. Each disk comprises a rotor and several partial
engines. The expansion chambers of each of the partial
engines are located one next to the other distributed
around the circumference of each rotor and the rotors of
all of the discs are connected to a common output shaft.
[0029] In embodiments of the rotary engine of the in-
vention each expansion chamber comprises at least one
secondary inlet valve in fluid communication with a sec-
ondary inlet opening into the expansion chamber and at
least one secondary outlet valve in fluid communication
with a primary outlet opening into the expansion cham-
ber. This makes it possible to perform a secondary proc-
ess parallel to the primary process at the same time and
in the same expansion chamber.
[0030] In embodiments of the rotary engine of the in-
vention comprising secondary inlet and outlet valves the
inlets and outlets of the primary and the secondary proc-

esses to the expansion chamber are aligned roughly in
parallel at the same circumferential position relative to
the closing mechanisms to optimize the space needed
for them and to admit process fluid from both processes
into the expansion chamber at the same location and to
allow expanded gas to escape from the expansion cham-
ber at the same location.
[0031] In embodiments of the rotary engine of the in-
vention comprising secondary inlet and outlet valves the
secondary inlet valve and secondary outlet valve are not
connected to or synchronised with the primary inlet valve,
the primary outlet valve, or the main rotor and the valves
of the primary and secondary processes are opened and
closed independently of each other.
[0032] The secondary process is initiated to prevent
stalling of the primary process, for example when there
is a sudden power demand on the engine and/or during
the start-up process of the engine.
[0033] Embodiments of the rotary engine of the inven-
tion can be made from thermoplastic material.
[0034] In a second aspect the invention is a process
for a rotary engine. The process comprises the steps of:

a) activating a pump adapted to pressurize liquid
process fluid from a cold reservoir;
b) activating a heater system adapted to receive
pressurized liquid process fluid from the pump and
to heat the pressurized liquid process fluid;
c) activating an inlet valve located at an inlet opening
of an expansion chamber to allow a series of batches
of predetermined volume of overheated pressurized
process fluid to enter the expansion chamber,
wherein the batches of the overheated pressurized
process fluid transform into the gas phase of the
process fluid and wherein the inlet valve is activated
to open at a time when the gas will exert a positive
pressure on the back side of a rotor blade causing
the rotor blade to move through the expansion cham-
ber;
d) activating an outlet valve located at an outlet open-
ing of the expansion chamber such that the outlet
valve opens when a rotor blade passes the inlet
opening to the expansion chamber whereupon a first
batch of overheated pressurized process fluid enters
the expansion chamber and the outlet valve closes
when the rotor blade approaches the outlet opening
to the expansion chamber.

[0035] Activating the outlet valve at these times causes
the fully expanded gas phase of the first batch of process
fluid to remain in the expansion chamber until after the
next following rotor blade passes into the expansion
chamber, whereupon a second batch of overheated pres-
surized process fluid enters the expansion chamber and,
only then, allows the fully expanded gas phase of the first
batch of process fluid to return to the cold reservoir,
wherein the gas phase of the first batch process fluid
condenses to the liquid state. Since the outlet valve is
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open the negative pressure created by the condensation
acts on the front side of the next rotor blade at the same
time as the pressure of the expanding gas of the second
batch of process fluid pushes on the back side of the next
rotor blade. In this way both, the energy stored in the gas
phase of the batches of process fluid and also the con-
densation enthalpy is used to move the rotor blades.
[0036] All the above and other characteristics and ad-
vantages of the invention will be further understood
through the following illustrative and non-limitative de-
scription of embodiments thereof, with reference to the
appended drawings. In the drawings the same numerals
are sometimes used to indicate the same elements in
different drawings.

Brief Description of the Drawing

[0037]

- Fig. 1 schematically shows the basic components
associated with the primary process for each expan-
sion chamber in an engine of the invention;

- Fig. 2A to Fig. 2F schematically show the sequence
of opening and closing of the primary inlet valve and
primary outlet valve of an expansion chamber in an
engine of the invention; and

- Figs. 3A and 3B schematically show the arrange-
ment of the primary and secondary inlet valves and
primary and secondary outlet valves of an expansion
chamber in an engine of the invention.

Detailed Description of Embodiments of the Inven-
tion

[0038] The invention is a rotary engine comprised of
at least one and usually a plurality of independent partial
engines. Two different processes can be carried out in
each independent partial engine both of which are used
to operate the engines.
[0039] The processes of the invention are basically two
different and separate closed cycle processes that can
both operate within the same geometric confinement, i.e.
the same expansion chamber or expansion chambers,
at the same time. The primary process performs the main
function of converting heat to kinetic energy and is nec-
essary in all engines of the invention. The secondary
process is needed for start-up and to provide additional
power in case the engine might go into a stall. In most
engines of the invention both processes are needed to
operate the engine.

The Primary Process

[0040] The primary process is based on the change of
process fluid from a liquid to a gaseous state and back
as it moves around the engine in a closed cycle. Similar
to identical cylinders in a conventional four-stroke com-
bustion engine with a radial design, the engine of the

invention is comprised of several identical partial engines
each having its own expansion chamber in which sepa-
rate individual closed process cycles take place. The ex-
pansion chambers of the partial engines are in series -
one next to the other distributed around the circumfer-
ence of the rotational engine.
[0041] Each of the independent partial engines in the
engine of the present invention has its own specific ex-
pansion chamber, its own specific coldreservoir, hot res-
ervoir, primary inlet valve and primary outlet valve and
other basic components that are schematically shown in
Fig. 1.
[0042] One single primary cycle of one of the independ-
ent partial engines that work together in series to make
up the rotary engine of the invention is described now: A
pump 12 receives process fluid from the cold reservoir
10 and pressurises it to the highest pressure that the
primary cycle requires for running. The stream of pres-
surised process fluid is led to the heater system 14. The
heater system 14 can be of many different types of ar-
rangement for heating the process fluid, e.g. a burner, a
boiler, or a solar heater. A particularly suitable embodi-
ment of burner 14 for use in the engines of the present
invention is one that is described in published PCT ap-
plication WO 2011/0580 to the inventor of the present
invention because, among other reasons, it has a very
high efficiency.
[0043] From the heater system 14 the now overheated
pressurised process fluid moves as a fluid or as a super-
critical fluid into the hot reservoir 16. The hot reservoir is
preferably located close to the inlet of the expansion
chamber 20. From the hot reservoir 16 the overheated
pressurised process fluid goes to the rotating inlet valve
18. The rotating inlet valve takes only a specific limited
amount of the overheated pressurised process fluid and
allows it to pass into the expansion chamber 20. One or
more cavities or recesses in the inlet valve 18, with a
specific size, function like one or several graduate beak-
ers and allow only the precise amount of overheated
pressurised process fluid into the expansion chamber
that corresponds with total expansion of the then formed
gas, steam or vapour inside the expansion chamber.
Thus the rotating inlet valve creates or defines work-cy-
cles, i.e. it lets in a batch, i.e. a precise amount of over-
heated pressurised process fluid, into the expansion
chamber 20 and then interrupts the flow after which it lets
in another batch, etc.
[0044] Inside the expansion chamber 20 the overheat-
ed pressurized process fluid is able to transform from a
fluid into a gas, steam or vapour due to the larger volume
of space available and thus the consequent drop of pres-
sure. The drop of pressure is caused firstly by the larger
volume of space inside the expansion chamber 20 and
secondly by the continuously increasing volume of the
expansion chamber 20 due to the movement of the rotor
blade 26.
[0045] The expansion chamber 20 has a bent cuboid
form and is defined by walls that are all static or fixed
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except for the rotor blade 26 that is connected to the main
rotor and moves through expansion chamber 20 as the
main rotor rotates. As the gas expands in the chamber
it pushes on and moves the rotor blade 26, as the rotor
blade 26 moves the rotor to which the rotor blade is con-
nected also moves, thus providing the output from the
engine.
[0046] The sequence of opening and closing of the pri-
mary inlet valve 18 and primary outlet valve 28 of expan-
sion chamber 20 is schematically shown in Fig. 2A to Fig.
2F. The expansion chamber 20 shown in Fig. 1 is one of
a plurality of expansion chambers of the partial engines
that surround the main rotor of the circular engine. In Fig.
2A to Fig. 2F are shown two complete adjacent expansion
chambers 20i and 20i+1 and parts of more expansion
chambers. The entrance and exit sides of each bent
cuboid expansion chamber are each defined by a closing
mechanism. In the circumferential direction the expan-
sion chamber is configured as follows: on the entrance
side a closing mechanism is located before an inlet open-
ing that is adapted to allow the process fluid to enter the
expansion chamber; spaced apart from the entrance side
is the exit side comprising an outlet opening that is adapt-
ed to allow the process fluid to exit the expansion cham-
ber; located after the outlet opening is located another
closing mechanism.
[0047] The closing mechanisms are adapted to trap
batches of process fluid within the expansion chamber
while allowing a rotor blade to pass from one expansion
chamber into a following next expansion chamber. For
illustrative purposes closing mechanisms are described
as small rotors 22. An alternative closing mechanism
could be radially moving flaps. Each small rotor 22 has
at least one recess, which the rotor blades 26 can move
into and out of, thereby allowing the rotor blades to pass
from expansion chamber into the neighbouring one.
[0048] The main rotor 24, to which rotor blades 26 are
attached, is connected through an assembly of gears to
the small rotors 22, the primary inlet 18, and primary out-
let 28 valves of the partial engine so that the rotations
and thus opening and closing of the primary inlet valve
18 to allow a batch of supercritical process fluid into ex-
pansion chamber 20 and the opening and closing of the
primary outlet valve 28 to allow the fully expanded gas
to be connected to the cold reservoir and thus, as will be
discussed herein below, create a vacuum that applies on
the front side of the rotor blade 26a, are mechanically
synchronized with the rotation of the rotor.
[0049] In Fig. 2A to Fig. 2F main rotor 24 rotates in a
counter clockwise direction and successive similar parts
are identified by subscripts. The tolerances to which the
parts of the engine of the invention are manufactured are
such that the contact between the surface of the main
rotor 24 and the surfaces of the small rotors 22 as they
roll over each other form a sufficient airtight seal prevent-
ing significant leakage of gas between adjacent expan-
sion chambers.
[0050] Fig. 2A shows the relative orientation of the

parts of the engine just after a batch of supercritical proc-
ess fluid has entered process chamber 20i into the space
between small rotor 22i and rotor blade 26i. At this stage
primary inlet valve 18i is just beginning to close and pri-
mary outlet valve 28i of expansion chamber 20i is just
starting to open to allow the fully expanded gas or steam
phase from the previous batch of process fluid, which is
confined in expansion chamber 20i between rotor blades
26i and small rotor 22i+1 to be connected to the cold res-
ervoir and thus create a vacuum that applies on the front
side of the rotor blade 26i.
[0051] Fig. 2B shows primary inlet valve 18i closed,
after admitting a batch of supercritical process fluid 30
of predetermined volume into expansion chamber 20i.
On entering the expansion chamber the batch of process
fluid has transformed from a liquid or super-critical state
into gas or steam, which pushes on the backside 26b of
rotor blade 26i in a counter clockwise direction. At the
same time primary outlet valve 28i is completely open
allowing the batch of gas or steam from the previous
batch to be connected to the cold reservoir 10i and thus
create a vacuum that applies on the front side 26a of the
rotor blade 26i.
[0052] In Fig. 2C, the gas or steam phase of the proc-
ess fluid continues to expand pushing rotor blade 26i to
the opening that connects the expansion chamber 20i to
primary outlet valve 28i. At this stage nearly all of the
expanded gas or steam from the previous batch of proc-
ess fluid has been pushed out of the expansion chamber
20i by the front side 26a of rotor blade 26i through the
primary outlet valve 28i and primary outlet valve 28i clos-
es. The rotor blade 26i is starting to enter the recess of
the small rotor 22i+1.
[0053] In Fig. 2D, rotor blade 26i has passed primary
outlet valve 28i and has entered a recess in small rotor
22i+1 on its way into expansion chamber 20i+1. Rotor
blade 26i-1 has passed through small rotor 22i and has
now entered expansion chamber 20i and both primary
entrance valve 18i and primary exit valve 28i are closed
trapping the fully expanded gas or steam phase from the
previous batch of process fluid in expansion chamber 20i.
[0054] In Fig. 2E main rotor 24 continues to rotate and
rotor blade 26i is aligned with the inlet to expansion cham-
ber 20i. Primary inlet valve 18i and primary outlet valve
28i have almost been rotated to their open configurations.
[0055] Fig. 2F shows the moment immediately before
a new cycle is started. Rotor blade 26i has passed
through the small rotor 22i+1 that has already closed the
expansion chamber 20i+i. The small amount of expanded
gases that pass through the recess of the small rotor
22i+1 into the expansion chamber 20i+i help the rotor
blade 26i to move until its backside has reached the inlet
of inlet valve 18i+1 without creating a counter-productive
vacuum.
[0056] The next moment is the start of a new cycle and
is identical to Fig. 2A. At this stage primary inlet valve 18i
is open to allow a new batch of supercritical process fluid
to enter process chamber 20i to the right of rotor blade
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26i-1 and primary outlet valve 28i is opening to allow the
fully expanded gas or steam phase from the previous
batch of process fluid, which is still confined in expansion
chamber 20i between rotor blades 26i-1 and small rotor
22i+1 to be connected to the cold reservoir and thus cre-
ate a vacuum that applies on the front side of the following
rotor blade 26i-1.
[0057] The pressure that the pump 12 applies on the
process fluid, the temperature to which the process fluid
is heated by the heater system 14, the precise amount
of overheated pressurised process fluid that the inlet
valve 18 allows to pass into the expansion chamber 20,
and the minimal and maximal volume of the expansion
chamber are all chosen relative to each other to optimise
the efficiency of the primary process of the engine sys-
tem.
[0058] The basic calculations for pressures, tempera-
tures and volumes are the same as for steam engines
and thus common knowledge.
[0059] If the engine is not sufficiently insulated against
heat losses then it may be necessary or an advantage
to calculate the complete expansion volume not just from
the inlet 18i to the outlet 28i but up to the next inlet 18i+1
and by this avoid pre-mature condensation during the
time when the rotor blade leaves the expansion chamber
through the recess in the small rotor until the primary
outlet valve 18i opens. Good insulation of the engine how-
ever will prevent heat losses and thus also pre-mature
condensation or partial condensation of the fully expand-
ed gases in the expansion chamber.
[0060] Because the heater system is not producing
steam but an overheated process fluid the process fluid
has to be hotter than the nominal gas, steam or vapour
temperature in order to overcome the specific evapora-
tion heat of the process fluid. Therefore in most cases
the process fluid is a supercritical-fluid. The advantage
of using a supercritical fluid versus steam lays first in the
size of the hot reservoir 16, the pipe diameter, and the
size of the inlet valve. With a pressure of 2MPa steam
requires an 83.7 larger cross-section (of the pipes) or
volume (of the heat reservoir or entrance valve) than is
required for use with supercritical water. Other disadvan-
tages of the use of steam instead of supercritical water
are that the surfaces where heat losses can occur are
exponentially bigger and the flow behaviour of a liquid
has advantages when compared to pressurised steam,
gas or vapour because it cannot create swinging or line
sway, also with a liquid pressure peaks can be easily
controlled, preferably in the hot reservoir that would then
also function as a pressure buffer. With an engine in
which the flow is interrupted by the inlet valves the latter
advantage is important.
[0061] When the pressurised overheated process fluid
reaches the expansion chamber and transforms into a
gas, steam, or vapour (depending on the process fluid),
the gas, steam or vapour applies pressure on all walls of
the expansion chamber. Because only the rotor blade 26
is movable, the pressure that is applied on the back sur-

face 26b of the rotor blade 26 leads to the movement of
the rotor blade 26 and as the rotor blade 26 moves it
turns the main rotor 24 and thus the thermal energy of
the process fluid is translated into kinetic energy. As the
rotor blade 26 moves the volume of the expansion cham-
ber increases, and the pressure of the gas, steam or va-
pour decreases in indirect proportion to the increase in
volume. At the maximal expansion, when the rotor blade
26 has reached the outlet opening with the outlet valve
28 the gas, steam or vapour is completely expanded but
still in a gaseous state as designed.
[0062] As opposed to most engines, the primary outlet
valve 28 in the engine of the invention is closing - not
opening - when the rotor blade 26 reaches the outlet
opening. The rotor blade 26 then continues to move with
the rotation of the main rotor caused by the process being
carried out in other expansion chambers of the engine.
As the rotor blade 26 passes the primary outlet valve 28,
it passes through the recess or opening in the small rotor
22 and thus leaves the expansion chamber. Because the
gas, steam or vapour is already expanded, there is only
a very small amount of it that also leaves the expansion
chamber through the recess in the small rotor 22. This
small amount of expanded gases allows the rotor blade
to move into the next expansion chamber without creat-
ing a vacuum.
[0063] At the exact same time, when the rotor blade
26i is leaving the expansion chamber the following next
rotor blade 26i+1 is starting to enter the expansion cham-
ber that is still filled with the expanded gas, steam or
vapour of the previous work-cycle at the other side. The
outlet valve 28 is still closed at this stage. The primary
outlet valve 28 opens when the following rotor blade
passes the inlet valve 18, which is opening and thus start-
ing the next work-cycle with the expansion of the next
batch of overheated supercritical process fluid. The com-
pletely expanded gas, steam or vapour is thus then con-
nected through the open outlet valve 28 to the cold res-
ervoir 10 through a channel that could be a pipe or hose
or just an opening, integrated into the housing. The fluid
in the cold reservoir 10 is below the evaporation temper-
ature of the gas, steam or vapour and thus there is a low
pressure or vacuum inside the cold reservoir that is suck-
ing the gas, steam or vapour from the expansion cham-
ber. A heat exchanger 30 that takes a part of the heat
energy of the warm condensed process fluid can be used
to preheat the fuel of the heater system and at the same
time help reduce the temperature of the gas entering the
cold reservoir thus preventing the cold reservoir from
heating up too much over time. In such a case the use
of a heat exchanger 30 in the cold reservoir 10 would
keep the energy that is taken out of the cold reservoir 10
inside the engine system by re-introducing it at the heater
system 14.
[0064] An additional vacuum is then created by the
completely expanded gases or steam reaching the cold
surface of the heat exchanger 30 between the primary
outlet valve 28 and the cold reservoir 10 and thus con-
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densing into a fluid. The volume of completely expanded
steam - as an example - is reduced by a factor of about
one thousand six hundred fifty seven (1,657) when it un-
dergoes transformation from the gas to the liquid state.
Because the outlet valve 28 had been closed until the
start of the next work-cycle when the next rotor blade
reaches the position behind the inlet valve, the vacuum
is directed to the front side 26a of the rotor blade 26 and
thus acts in each work-cycle on the front side 26a (see
Fig. 1) of the rotor blades. By closing and opening the
outlet valve accordingly, the vacuum of the cold reservoir
is only connected to the expansion chamber when it can
contribute to create kinetic energy by applying a negative
pressure on the front-side 26a of the rotor-blade. At all
other times the cold reservoir and with it the low pressure
or vacuum is disconnected from the expansion chamber
by the outlet valve in closed position.
[0065] By using the vacuum of the condensation inside
the expansion chamber in front of the rotor blade 26 not
only the pressure difference is used but additionally also
at least a large part of the evaporation enthalpy or con-
densation enthalpy that would otherwise be lost is also
used to create kinetic energy of the rotor.
[0066] The engine concept of the invention, as de-
scribed herein for the primary process, can use nearly
all the energy that is generated by the heater system and
stored in the pressurised overheated process fluid until
complete expansion and complete condensation of the
process fluid. Thus the closed work-cycle of the invention
can reach a high efficiency, even when the primary proc-
ess is realised at lower temperatures where - as de-
scribed herein above - the percentage of the energy that
is needed for evaporation of the process fluid is significant
higher than for processes with higher end temperatures.
[0067] By using a pressurised process fluid and over-
heating it already at the heater system instead of produc-
ing a gas, steam or vapour, as it is done in the Rankine
cycle and Clausius-Rankine cycle, the volume of the
overheated pressurised or supercritical process fluid
stays small. As an example steam at 0.2 MPa pressure
would have a volume that is 80 times larger than that of
the same mass of supercritical pressurised overheated
water. Because the volume of process fluid is small, both
the recess in the inlet valve 18 and the rotating inlet valve
itself can be kept small. Thus it is possible to arrange
without difficulty several expansion chambers serially,
i.e. one next the other, and to provide a very compact
engine, thereby saving material and significantly increas-
ing the power per mass ratio of the engine.
[0068] The engine of the invention with its primary
process can be realised with several expansion cham-
bers in serial arrangement, one expansion chamber next
to the other arranged as a disk in the same geometric
plane. A single expansion chamber delivers a decreasing
force on the rotor blade during a single work-cycle and
thus a decreasing force on the engine shaft. If there are
several expansion chambers in series, then the forces
transmitted to the engine shaft are more evenly distrib-

uted than with just one or two expansion chambers.
[0069] It is also possible to build the engine with a con-
figuration comprised of several parallel disks, wherein
each disk comprises a rotor and several expansion
chambers arranged as discussed herein above and the
rotor of each of the discs is connected to a common output
shaft. This configuration might be advantageous espe-
cially when bigger engines are built. This arrangement
of serial and parallel expansion chambers allows the en-
gine to be run with one or more discs shut off to compen-
sate for fluctuations in the energy-content of the fuel or
of the power consumption of the consumer, e.g. the elec-
trical grid, or to increase the precision of the output energy
by using it for pulse-pause modulation. Also for start-up
of the engine this arrangement could be useful because
each disk and even each expansion chamber can work
independently from the others.
[0070] The primary process of this invention reaches
a very high efficiency by using all the energy that is stored
in the overheated pressurised process fluid. By adjusting
the inlet valve 18 to the precise amount of overheated
pressurised process fluid that is necessary to completely
expand in the expansion chamber 20 and by using the
outlet valve 28 to synchronise the condensation with the
expansion of the following work-cycle an optimum trans-
formation of heat energy into kinetic energy is achieved.
[0071] The correct synchronisation of the inlet-valve
18 and the outlet valve 28 can easily be realised by con-
necting these rotating valves with the properly selected
gears connected to the main shaft. For example, for the
embodiment shown in the Fig. 2A to Fig. 2F the gear
translation is 3.5:1 from the main shaft to the inlet primary
valve 18 and the primary outlet valve 28.

The Secondary Process

[0072] Because it is designed to work at optimum effi-
ciency, the primary process has no power reserve. Es-
pecially when the engine is being operated to drive a
generator for the electrical grid a sudden increase in pow-
er-demand - often in the form of a sudden drop of the
frequency - occurs and is transferred through the gener-
ator into the engine. Without any reserve an engine based
only on the primary process could stall.
[0073] By adding to each expansion chamber at least
one additional secondary inlet valve and at least one ad-
ditional secondary outlet valve it is possible to perform a
secondary process parallel to the primary process at the
same time and in the same engine part, i.e. expansion
chamber, when the primary process is working. Figs. 3A
and 3B schematically show the arrangement of the pri-
mary and secondary inlet valves and primary and sec-
ondary outlet valves of an expansion chamber in an en-
gine of the invention. The inlets and outlets of the primary
and secondary processes are aligned roughly in parallel
at the same circumferential position relative to the closing
mechanisms to optimize the space needed for them.
[0074] The inlet valve 34 into each expansion chamber
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10 is in addition to the inlet valve 18 of the primary process
into the same expansion chamber. The valves of the pri-
mary and secondary processes are opened and closed
independently of each other. They admit process fluid
from both processes into the expansion chamber at the
same location and allow expanded gas to escape from
the expansion chamber at the same location.
[0075] Fig. 3A shows the secondary inlet valves 34 and
the secondary outlet valves 36 open. In Fig. 3B these
valves are shown closed. The secondary inlet valve 34
and secondary outlet valve 36 are not connected to, or
synchronised with the main shaft as are the inlet valve
18 and outlet valve 28 of the primary process.
[0076] In many, but possibly not all, uses for the engine
of this invention the addition of the secondary process
might is useful or even necessary. In a situation in which,
for example, the engine of this invention is used as a
stationary power-generator engine and due to a sudden
increase of power demand on the electrical grid some
reserve power is necessary to prevent the engine from
stalling, these additional secondary valves 34 could be
opened to allow additional overheated pressurised proc-
ess fluid into the expansion chambers. In contrast to the
primary process where only a precise amount of process
fluid is let into the expansion chamber at the beginning
of a work cycle, the secondary inlet valve 34 or valves
can let in overheated pressurised process fluid as long
as they remain open. Because the amount of the gas,
steam or vapour that is present is now much larger than
with the small amount that the inlet valve of the primary
process allows to enter the expansion chamber, it is use-
ful to have also at least one secondary outlet valve 36
with an adequate cross section to allow the at least partly
expanded gases of the secondary process to leave the
expansion chamber 20.
[0077] With the secondary process additional pressure
and thus forces are created inside the expansion cham-
bers 20 that are manifested as pressure on the rotor-
blades 26 and thus as additional force on the main shaft.
This additional force is used as a reserve for the engine
that would otherwise - without the secondary process -
be without any reserve and thus unstable. If the second-
ary process were carried out in a separate additional en-
gine part, i.e. expansion chamber, the secondary process
might not be able to provide the necessary reserve be-
cause the expansion chamber would be cold and thus
the overheated pressurised fluid cannot work as it could
in an already hot engine. With engines of small size this
problem might be insignificant, but with large engines in
which the thermal expansion of cold parts can be on the
order of millimetres when the parts reach operating tem-
perature, the problem does matter. Therefore it is a great
advantage to use the already heated expansion cham-
bers of the primary process also for the secondary proc-
ess.
[0078] The secondary inlet valve 34 can be connected
to the hot reservoir 16 of the primary process. If the sec-
ondary process is only used for few seconds - for example

if there is a sudden power demand on an electrical grid
as described in the example above - then the amount of
additional overheated pressurised process fluid required
is not large, because such a power drop usually lasts
less than one or two seconds. Accordingly the secondary
outlet valve 36 could then be connected to the cold res-
ervoir 10.
[0079] Also other concepts are possible, where the
secondary process has its own cold reservoir, its own
heater-system and its own hot reservoir. This can be for
each single expansion chamber or it can also be for sev-
eral expansion chambers together as the utilisation of
the condensation is not of great importance for the small
time of use of the secondary process and thus the sep-
aration of each work-cycle is not as important as it is for
the primary process.
[0080] The secondary process does not reach a high
efficiency. Because the secondary process is designed
only to help the primary process in situations where stall-
ing of the engine could otherwise occur, the secondary
process will only be used from time to time. If in the ex-
ample of the sudden power demand in an electric-power-
grid, there were such situations twice a day, each lasting
for two seconds, then the secondary process is used just
0.0025% of the time that the primary process is operating.
Even this small usage however can be of vital importance
to prevent a blackout of an electrical grid. Thus the sec-
ondary process enables the use of the highly efficient but
instable primary process for electricity generation.
[0081] The secondary process could also be used for
a faster heating up of large engines that run using the
primary process of this invention. The higher amount and
thus higher mass of overheated pressurised process fluid
introduced into the expansion chambers by the second-
ary process would lead to a significantly faster heating
up of the engine mass. A well-defined and controlled
heat-up procedure of larger engines is necessary be-
cause with bigger engines the thermal expansion of parts
is in the range of millimetres while in smaller engines it
is smaller than the clearances between moving parts
(usually around 0.02 to 0.05 mm) and thus can be ig-
nored.
[0082] The engine of this invention is activated by a
pressurised and overheated process fluid that changes
in the inlet of the expansion chamber from a liquid state
to a gaseous state. In order to attain a specific pressure
of this gas, steam or vapour formed from the transforma-
tion process at this specific point in the inlet of the ex-
pansion chamber, a specific temperature of the process
fluid at this specific location - in the entrance of the ex-
pansion chamber - is necessary. Also it is necessary to
add the additional energy that is necessary to transform
the process fluid from the fluid into the gaseous state.
This additional energy is called the latent heat of vapor-
isation and it does not contribute to a rise in temperature.
When the gas at a later stage transforms back to a liquid
state this energy is released again as condensation-en-
thalpy, or enthalpy of condensation. As explained in the
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Background section herein above this energy is not re-
leased as heat and this is the reason that the Rankine
process or Clausius-Rankine process that are used today
for most engines that work with a heated process fluid
are operated at the highest possible starting temperature
to keep the percentage of the amount of the (lost) heat
of vaporisation as low as possible.
[0083] As described above the primary process of the
present invention is able to transform not only the heat
energy of the pressurised hot gas, steam or vapour of
the process fluid but also the condensation enthalpy into
kinetic energy. Thus the process and engine system of
this invention can also be used for processes wherein a
process fluid is heated only to a relative low temperature
and the process and engine-system will still have an ef-
ficiency of above 50 %. This is very important, for exam-
ple, enabling the use of solar technology on an inexpen-
sive low-tech level to heat a process fluid.
[0084] Because the engines of this invention can op-
erate efficiently at low temperatures, it is feasible to pro-
duce such engines with sufficient precision from common
thermoplastic material. If necessary, the stiffness and
stability of the thermoplastic parts can be reinforced by
metal and or ceramic material - either as an inlay during
the extrusion process or afterwards as cast or solids
parts. This would allow mass production of inexpensive
engines with high efficiency.
[0085] Although embodiments of the invention have
been described by way of illustration and in particular
that a specific design of the rotary engine is described
herein it will be understood by skilled persons that many
variations of the basic engine design are possible allow-
ing the invention to be carried out with many variations,
modifications, and adaptations, without exceeding the
scope of the claims.

Claims

1. A rotary engine comprised of at least one independ-
ent partial engine adapted to perform a primary proc-
ess, each partial engine comprising:

a) a cold reservoir (10) containing a process fluid
in the liquid state;
b) a pump (12) adapted to pressurize said liquid
process fluid;
c) a heater system (14) adapted to receive pres-
surized liquid process fluid from said pump (12)
and to heat said pressurized liquid process fluid;
d) a hot reservoir (16) adapted to store overheat-
ed pressurized process fluid received from said
heater system (14) ;
e) an expansion chamber (20) having an en-
trance and exit side, said expansion chamber
adapted to allow rotor blades (26) to move
through it, said rotor blades attached to a main
rotor (24), which is attached to an output shaft

of said engine;
f) two closing mechanisms (22) that define the
entrance and exit sides of said expansion cham-
ber (20), wherein the first of said closing mech-
anisms (22) is located before a primary inlet
opening that allows process fluid to enter said
expansion chamber (20) and the second of said
closing mechanisms (22) is located after a pri-
mary outlet opening that allows expanded gases
of said process fluid to exit said expansion
chamber (20);
said closing mechanisms (22) being adapted to
trap batches of process fluid within said expan-
sion chamber (20) while allowing said rotor
blades (26) to pass from one expansion cham-
ber into a next expansion chamber;
g) a primary inlet valve (18) in fluid communica-
tion with said primary inlet opening of said ex-
pansion chamber (20) said primary inlet valve
(18) comprising at least one recess having a
specific size that is adapted to receive said over-
heated pressurized process fluid from said hot
reservoir (16) and to allow a series of batches
of said overheated pressurized process fluid of
predetermined volume to enter said expansion
chamber (20); and
h) a primary outlet valve (28) in fluid communi-
cation with said primary outlet opening of said
expansion chamber (20) and adapted to allow
the gas phase of said process fluid to leave said
expansion chamber (20) and to return to said
cold reservoir (10), wherein said gas phase
process fluid condenses to the liquid state;

wherein:

i) said batch of said overheated pressurized
process fluid allowed to enter said expansion
chamber (20) by said primary inlet valve (18)
transforms into the gas phase of said process
fluid, said gas exerting a pressure on the back
side of said rotor blade (26) causing said rotor
blade to move through said expansion chamber
(20);
ii) the volume of said batch of said overheated
pressurized process fluid allowed to enter said
expansion chamber (20) by said primary inlet
valve (18) is determined such that when said
batch of said overheated pressurized process
fluid is transformed into the gas phase the vol-
ume of said fully expanded gas phase process
fluid will be equal to the volume of said expan-
sion chamber (20);
iii) said primary inlet valve (18) opens when said
rotor blade (26) passes said primary inlet open-
ing to said expansion chamber (20) and closes
after said batch of said overheated pressurized
process fluid is allowed to enter said expansion
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chamber (20); and
iv) said primary outlet valve (28) opens when
said rotor blade (26) passes said primary inlet
opening to said expansion chamber (20) and
closes when said rotor blade (26) approaches
said primary outlet opening to said expansion
chamber (20);
thereby allowing negative pressure created by
the condensation of said gas phase process fluid
in said cold reservoir to act on the front side of
said rotor blade (26) at the same time as the
positive pressure of the expanding gas pushes
on the back side of said rotor blade (26).

2. The rotary engine of claim 1 comprising more than
one partial engine, wherein the expansion chambers
of said partial engines are located one next to the
other distributed around the circumference of said
rotational engine.

3. The rotary engine of claim 1 wherein the heater sys-
tem is adapted to allows quasi continuous burning
of fluids at very high temperatures by using control-
led continuous pulsing explosions or detonations

4. The rotary engine of claim 1 wherein the heater sys-
tem comprises a solar heater.

5. The rotary engine of claim 1 wherein the closing
mechanisms are small rotors (22).

6. The rotary engine of either one of claim 1 or claim 5
wherein the opening and closing of the primary inlet
valve and the primary outlet valve are mechanically
synchronized with the rotation of the main rotor.

7. The rotary engine of claim 1 comprising a heat ex-
changer (30) located at the cold reservoir, said heat
exchanger adapted to take a part of the heat energy
of the gas phase process fluid entering said cold res-
ervoir and the warm condensed process fluid in said
cold reservoir and using said heat energy to preheat
the fuel of the heater system, thereby keeping the
temperature level in said cold reservoir below a max-
imum temperature.

8. The rotary engine of claim 1 comprising a configu-
ration comprised of several parallel disks, wherein
each disk comprises a rotor and several partial en-
gines, wherein the expansion chambers of each of
said partial engines are located one next to the other
distributed around the circumference of said rotor
and wherein the rotors of all of said discs are con-
nected to a common output shaft.

9. The rotary engine of claim 1 wherein each expansion
chamber comprises at least one secondary inlet
valve (34) in fluid communication with a secondary

inlet opening into said expansion chamber and at
least one secondary outlet valve (36) in fluid com-
munication with a primary outlet opening into said
expansion chamber, thereby making it possible to
perform a secondary process parallel to the primary
process at the same time and in the same expansion
chamber.

10. The rotary engine of claim 9 wherein the inlets and
outlets of the primary and the secondary processes
to the expansion chamber are aligned roughly in par-
allel at the same circumferential position relative to
the closing mechanisms to optimize the space need-
ed for them and to admit process fluid from both proc-
esses into the expansion chamber at the same lo-
cation and to allow expanded gas to escape from
the expansion chamber at the same location.

11. The rotary engine of claim 9 wherein the secondary
inlet valve and secondary outlet valve are not con-
nected to or synchronised with the primary inlet
valve, the primary outlet valve, or the main rotor and
said valves of the primary and secondary processes
are opened and closed independently of each other.

12. The rotary engine of claim 9 wherein the secondary
process is initiated to prevent stalling of the primary
process.

13. The rotary engine of claim 9 wherein the secondary
process is initiated during the start-up process of said
engine.

14. The rotary engine of claim 1 wherein said engine is
made from thermoplastic material.

15. A process for a rotary engine comprising the steps of:

a) activating a pump adapted to pressurize liquid
process fluid pumped from a cold reservoir;
b) activating a heater system adapted to receive
pressurized liquid process fluid from said pump
and to heat said pressurized liquid process fluid;
c) activating an inlet valve located at an inlet
opening of an expansion chamber to allow a se-
ries of batches of predetermined volume of over-
heated pressurized process fluid to enter said
expansion chamber, wherein said batches of
said overheated pressurized process fluid trans-
forms into the gas phase of said process fluid
and wherein said inlet valve is activated to open
at a time when said gas will exert a positive pres-
sure on the back side of a rotor blade causing
said rotor blade to move through said expansion
chamber;
d) activating an outlet valve located at an outlet
opening of said expansion chamber such that
said outlet valve opens when a rotor blade pass-
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es said inlet opening to said expansion chamber
whereupon a first batch of overheated pressu-
rized process fluid enters said expansion cham-
ber and said outlet valve closes when said rotor
blade approaches said outlet opening to said
expansion chamber; thereby causing the fully
expanded gas phase of said first batch of proc-
ess fluid to remain in said expansion chamber
until after the next following rotor blade passes
into said expansion chamber whereupon a sec-
ond batch of overheated pressurized process
fluid enters said expansion chamber and only
then allowing said fully expanded gas phase of
said first batch of process fluid to return to said
cold reservoir, wherein said gas phase of said
first batch process fluid condenses to the liquid
state, said condensation creating negative pres-
sure, which acts on the front side of said next
rotor blade at the same time as the pressure of
the expanding gas of said second batch of proc-
ess fluid pushes on the back side of said next
rotor blade; thereby using energy stored in the
gas phase of said batches of process fluid and
also the condensation enthalpy to move the rotor
blades.

Patentansprüche

1. Umlaufmotor, der wenigstens einen unabhängigen
Teilmotor aufweist, der dazu ausgestaltet ist, ein Pri-
märverfahren durchzuführen, wobei jeder Teilmotor
Folgendes aufweist:

a) ein kaltes Becken (10), das ein Prozessfluid
im flüssigen Zustand enthält;
b) eine Pumpe (12), die dazu ausgestaltet ist,
das flüssige Prozessfluid mit Druck zu beauf-
schlagen;
c) ein Heizsystem (14), das dazu ausgestaltet
ist, mit Druck beaufschlagtes flüssiges Prozess-
fluid von der Pumpe (12) zu erhalten und das
mit Druck beaufschlagte flüssige Prozessfluid
zu erwärmen;
d) ein heißes Becken (16), das dazu ausgestal-
tet ist, überhitztes mit Druck beaufschlagtes
Prozessfluid zu speichern, das von dem Heiz-
system (14) erhalten wird;
e) eine Expansionskammer (20), die eine Ein-
gangs- und eine Ausgangsseite aufweist, wobei
die Expansionskammer dazu ausgestaltet ist,
zu ermöglichen, dass sich Rotorblätter (26)
durch sie hindurch bewegen, wobei die Rotor-
blätter an einem Hauptrotor (24) befestigt sind,
der an einer Ausgangswelle des Motors befes-
tigt ist;
f) zwei Schließmechanismen (22), die die Ein-
gangs- und Ausgangsseite der Expansions-

kammer (20) definieren, wobei der erste der
Schließmechanismen (22) vor einer Hauptein-
lassöffnung positioniert ist, die es dem Prozess-
fluid ermöglicht, in die Expansionskammer (20)
einzutreten, und der zweite der Schließmecha-
nismen (22) nach einer Hauptauslassöffnung
positioniert ist, die es expandierten Gasen des
Prozessfluids ermöglicht, die Expansionskam-
mer (20) zu verlassen;
wobei die Schließmechanismen (22) dazu aus-
gestaltet sind, Mengen von Prozessfluid inner-
halb der Expansionskammer (20) zu halten,
während sie ermöglichen, dass die Rotorblätter
(26) von einer Expansionskammer in eine
nächste Expansionskammer geleitet werden;
g) ein Haupteinlassventil (18), das in Fluidver-
bindung mit der Haupteinlassöffnung der Ex-
pansionskammer (20) steht, wobei das Haupt-
einlassventil (18) wenigstens eine Ausnehmung
aufweist, die eine bestimmte Größe aufweist,
die dazu ausgestaltet ist, das überhitzte mit
Druck beaufschlagte Prozessfluid von dem hei-
ßen Becken (16) zu erhalten, und zu ermögli-
chen, dass eine Reihe von Mengen des über-
hitzten mit Druck beaufschlagten Prozessfluids
mit vorgegebenem Volumen in die Expansions-
kammer (20) gelangt; und
h) ein Hauptauslassventil (28), das in Fluidver-
bindung mit der Hauptauslassöffnung der Ex-
pansionskammer (20) steht und dazu ausge-
staltet ist, zu ermöglichen, dass die Gasphase
des Prozessfluids die Expansionskammer (20)
verlässt und zu dem kalten Becken (10) zurück-
kehrt, wobei das gasförmige Prozessfluid in den
flüssigen Zustand kondensiert; wobei:

i) die Menge des überhitzten mit Druck be-
aufschlagten Prozessfluids, der es ermög-
licht wird, durch das Haupteinlassventil (18)
in die Expansionskammer (20) zu gelan-
gen, in die Gasphase des Prozessfluids um-
gewandelt wird, wobei das Gas einen Druck
auf die Rückseite des Rotorblatts (26) aus-
übt, wodurch verursacht wird, dass sich das
Rotorblatt durch die Expansionskammer
(20) bewegt;
ii) das Volumen der Menge des überhitzten
mit Druck beaufschlagten Prozessfluids,
der es ermöglicht wird, durch das Hauptein-
lassventil (18) in die Expansionskammer
(20) zu gelangen, so bestimmt ist, dass,
wenn die Menge des überhitzten mit Druck
beaufschlagten Prozessfluids in die Gas-
phase umgewandelt wird, das Volumen des
vollständig expandierten gasförmigen Pro-
zessfluids dem Volumen der Expansions-
kammer (20) entspricht;
iii) das Haupteinlassventil (18) sich öffnet,
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wenn das Rotorblatt (26) die Haupteinlass-
öffnung zur Expansionskammer (20) pas-
siert, und sich schließt, nachdem ermöglicht
wird, dass die Menge des überhitzten mit
Druck beaufschlagten Prozessfluids in die
Expansionskammer (20) gelangt; und
iv) das Hauptauslassventil (28) sich öffnet,
wenn das Rotorblatt (26) die Haupteinlass-
öffnung zur Expansionskammer (20) pas-
siert, und sich schließt, wenn das Rotorblatt
(26) sich der Hauptauslassöffnung zur Ex-
pansionskammer (20) nähert;

wodurch ermöglicht wird, dass Unterdruck, der
durch die Kondensation des gasförmigen Prozess-
fluids in dem kalten Becken erzeugt wird, auf die
Vorderseite des Rotorblatts (26) zur gleichen Zeit
wirkt, wie der Überdruck des expandierenden Gases
auf die Rückseite des Rotorblatts (26) drückt.

2. Umlaufmotor nach Anspruch 1, der mehr als einen
Teilmotor aufweist, wobei die Expansionskammern
der Teilmotore nebeneinander verteilt um den Um-
fang des Umlaufmotors angeordnet sind.

3. Umlaufmotor nach Anspruch 1, wobei das Heizsys-
tem dazu ausgestaltet ist, ein praktisch kontinuierli-
ches Verbrennen von Fluiden bei sehr hohen Tem-
peraturen unter Verwendung von gesteuerten kon-
tinuierlichen pulsierenden Explosionen oder Zün-
dungen zu ermöglichen.

4. Umlaufmotor nach Anspruch 1, wobei das Heizsys-
tem ein Solar-Heizgerät aufweist.

5. Umlaufmotor nach Anspruch 1, wobei die
Schließmechanismen kleine Rotoren (22) sind.

6. Umlaufmotor nach entweder Anspruch 1 oder An-
spruch 5, wobei das Öffnen und Schließen des
Haupteinlassventils und des Hauptauslassventils
mit der Rotation des Hauptrotors mechanisch syn-
chronisiert sind.

7. Umlaufmotor nach Anspruch 1, der einen Wärme-
tauscher (30) aufweist, der an dem kalten Becken
positioniert ist, wobei der Wärmetauscher dazu aus-
gestaltet ist, einen Teil der Wärmeenergie des gas-
förmigen Prozessfluids, das in das kalte Becken ge-
langt, und des warmen kondensierten Prozessfluids
in dem kalten Becken zu nehmen, und die Wärme-
energie dazu zu verwenden, den Brennstoff des
Heizsystems vorzuwärmen, wodurch das Tempera-
turniveau in dem kalten Becken unter einer maxima-
len Temperatur gehalten wird.

8. Umlaufmotor nach Anspruch 1, der eine Konfigura-
tion aufweist, die aus mehreren parellelen Scheiben

zusammengesetzt ist, wobei jede Scheibe einen Ro-
tor und mehrere Teilmotoren aufweist, wobei die Ex-
pansionskammern eines jeden der Teilmotore ne-
beneinander verteilt um den Umfang des Rotors an-
geordnet sind, und wobei die Rotoren von all den
Scheiben mit einer gemeinsamen Ausgangswelle
verbunden sind.

9. Umlaufmotor nach Anspruch 1, wobei jede Expan-
sionskammer wenigstens ein sekundäres Einlass-
ventil (34), das in Fluidverbindung mit einer sekun-
dären Einlassöffnung in die Expansionskammer
steht, und wenigstens ein sekundäres Auslassventil
(36) aufweist, das in Fluidverbindung mit einer
Hauptauslassöffnung in die Expansionskammer
steht, wodurch ermöglicht wird, dass ein sekundäres
Verfahren parallel zum Hauptverfahren zur gleichen
Zeit und in derselben Expansionskammer durchge-
führt wird.

10. Umlaufmotor nach Anspruch 9, wobei die Einlässe
und Auslässe des Hauptverfahrens und des sekun-
dären Verfahrens zur Expansionskammer etwa pa-
rallel an derselben Umfangsposition relativ zu den
Schließmechanismen ausgerichtet sind, um den
Raum zu optimieren, der für sie benötigt wird, und
um Prozessfluid aus beiden Verfahren in die Expan-
sionskammer an derselben Stelle zu lassen, und um
zu ermöglichen, dass expandiertes Gas aus der Ex-
pansionskammer an derselben Stelle ausströmt.

11. Umlaufmotor nach Anspruch 9, wobei das sekundä-
re Einlassventil und das sekundäre Auslassventil
nicht mit dem Haupteinlassventil, dem Hauptaus-
lassventil oder dem Hauptrotor verbunden oder syn-
chronisiert sind, und wobei die Ventile der Hauptver-
fahren und sekundären Verfahren unabhängig von-
einander geöffnet und geschlossen werden.

12. Umlaufmotor nach Anspruch 9, wobei das sekundä-
re Verfahren eingeleitet wird, um ein Blockieren des
Hauptverfahrens zu verhindern.

13. Umlaufmotor nach Anspruch 9, wobei das sekundä-
re Verfahren während des Anfahrprozesses des Mo-
tors eingeleitet wird.

14. Umlaufmotor nach Anspruch 1, wobei der Motor aus
thermoplastischem Material hergestellt ist.

15. Verfahren für einen Umlaufmotor, das die folgenden
Schritte aufweist:

a) Aktivieren einer Pumpe, die dazu ausgestal-
tet ist, flüssiges Prozessfluid, das aus einem kal-
ten Becken gepumpt wird, mit Druck zu beauf-
schlagen;
b) Aktivieren eines Heizsystems, das dazu aus-
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gestaltet ist, mit Druck beaufschlagtes flüssiges
Prozessfluid von der Pumpe zu erhalten und das
mit Druck beaufschlagte flüssige Prozessfluid
zu erwärmen;
c) Aktivieren eines Einlassventils, das an einer
Einlassöffnung einer Expansionskammer posi-
tioniert ist, um zu ermöglichen, dass eine Reihe
von Mengen mit vorgegebenem Volumen von
überhitztem mit Druck beaufschlagtem Pro-
zessfluid in die Expansionskammer gelangt, wo-
bei die Mengen des überhitzten mit Druck be-
aufschlagten Prozessfluids in die Gasphase des
Prozessfluids umgewandelt werden, und wobei
das Einlassventil aktiviert wird, um sich zu einem
Zeitpunkt zu öffnen, an welchem das Gas einen
Überdruck auf die Rückseite eines Rotorblatts
ausübt, wodurch verursacht wird, dass sich das
Rotorblatt durch die Expansionskammer be-
wegt;
d) Aktivieren eines Auslassventils, das an einer
Auslassöffnung der Expansionskammer positi-
oniert ist, so dass sich das Auslassventil öffnet,
wenn ein Rotorblatt die Einlassöffnung zur Ex-
pansionskammer passiert, woraufhin eine erste
Menge eines überhitzten mit Druck beauf-
schlagten Prozessfluids in die Expansionskam-
mer gelangt, und sich das Auslassventil
schließt, wenn sich das Rotorblatt der Auslass-
öffnung zur Expansionskammer nähert; wo-
durch verursacht wird, dass die vollständig ex-
pandierte Gasphase der ersten Menge an Pro-
zessfluid in der Expansionskammer bleibt, bis
nachdem das darauf folgende Rotorblatt in die
Expansionskammer gelangt, woraufhin eine
zweite Menge eines überhitzten mit Druck be-
aufschlagten Prozessfluids in die Expansions-
kammer gelangt, und lediglich dann wird ermög-
licht, dass die vollständig expandierte Gaspha-
se der ersten Menge an Prozessfluid zu dem
kalten Becken zurückkehrt, wobei die Gasphase
der ersten Menge an Prozessfluid in den flüssi-
gen Zustand kondensiert, wobei die Kondensa-
tion einen Unterdruck erzeugt, der auf die Vor-
derseite des nächsten Rotorblatts zur gleichen
Zeit wirkt, wie der Druck des expandierenden
Gases der zweiten Menge an Prozessfluid auf
die Rückseite des nächsten Rotorblatts drückt;
wobei dabei die in der Gasphase der Mengen
des Prozessfluids gespeicherte Energie und
auch die Kondensationsenthalpie dazu verwen-
det werden, die Rotorblätter zu bewegen.

Revendications

1. Moteur rotatif constitué d’au moins un moteur partiel
indépendant adapté pour effectuer un processus
principal, chaque moteur partiel comprenant :

a) un réservoir froid (10), contenant un fluide de
traitement à l’état liquide ;
b) une pompe (12) adaptée pour mettre sous
pression le fluide de traitement liquide ;
c) un système de chauffage (14) adapté pour
recevoir du fluide de traitement liquide sous
pression provenant de la pompe (12) et chauffer
le fluide de traitement liquide sous pression ;
d) un réservoir chaud (16) adapté pour stocker
du fluide de traitement sous pression surchauffé
reçu en provenance du système de chauffage
(14) ;
e) une chambre d’expansion (20) ayant un côté
d’entrée et un côté de sortie, la chambre d’ex-
pansion étant adaptée pour permettre à des pa-
les de rotor de se déplacer (24) à travers elle,
les pales de rotor étant fixées sur un rotor prin-
cipal, qui est fixé sur un arbre de sortie du
moteur ;
f) deux mécanismes de fermeture (22) qui défi-
nissent les côtés entrée et sortie de la chambre
d’expansion (20), dans lesquels le premier des
mécanismes de fermeture(22) est situé avant
une ouverture d’entrée principale qui permet au
fluide de traitement d’entrer dans la chambre
d’expansion et le second des mécanismes de
fermeture (22) est situé après une ouverture de
sortie principale qui permet aux gaz dilatés du
fluide de traitement de sortir de la chambre d’ex-
pansion (20) ; les mécanismes de fermeture
étant adaptés pour piéger des lots de fluide de
traitement à l’intérieur de la chambre d’expan-
sion (20) tout en permettant aux pales de rotor
de passer d’une chambre d’expansion dans une
chambre d’expansion suivante ;
g) une soupape d’admission principale (18) en
communication de fluide avec l’ouverture d’en-
trée principale de la chambre d’expansion (20)
la soupape d’admission principale (18) compre-
nant au moins une cavité ayant une taille spé-
cifique qui est adaptée pour recevoir le fluide de
traitement sous pression surchauffé provenant
du réservoir chaud (16) et permettre à une série
de lots du fluide de traitement sous pression sur-
chauffé d’un volume prédéterminé d’entrer dans
la chambre d’expansion (20)
h) une soupape de sortie principale (28) en com-
munication de fluide avec l’ouverture de sortie
principale de la chambre d’expansion et adap-
tée pour permettre à la phase gazeuse du fluide
de traitement de quitter la chambre d’expan-
sion(20) et de retourner vers le réservoir froid
(10), dans lequel le fluide de traitement en phase
gazeuse se condense à l’état liquide ;

dans lequel :

i) le lot de fluide de traitement sous pression
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surchauffé laissé entrer dans la chambre d’ex-
pansion (20) par la soupape d’entrée principale
se transforme en phase gazeuse de fluide de
traitement, le gaz exerçant une pression sur le
côté arrière de la pale de rotor amenant la pale
de rotor à se déplacer à travers la chambre d’ex-
pansion (20) ;
ii) le volume du lot de fluide de traitement sous
pression surchauffé laissé entrer dans la cham-
bre d’expansion (20) par la soupape d’entrée
principale (18) est déterminé de telle sorte que,
lorsque le lot de fluide de traitement sous pres-
sion surchauffé est transformé en phase gazeu-
se, le volume du fluide de traitement complète-
ment expansé en phase gazeuse est égal au
volume de la chambre d’expansion (20) ;
iii) la soupape d’entrée principale (18) s’ouvre
lorsque la pale de rotor (26) passe devant
l’ouverture d’entrée principale vers la chambre
d’expansion (20) et se ferme après que le lot de
fluide de traitement sous pression surchauffé a
été laissé entrer dans la chambre d’expansion
(20) ; et
iv) la soupape de sortie principale (28) s’ouvre
lorsque la pale de rotor (26) passe devant
l’ouverture d’entrée principale vers la chambre
d’expansion (20) et se ferme lorsque la pale de
rotor approche de l’ouverture de sortie principa-
le vers la chambre d’expansion (20) ; permettant
ainsi à la pression négative créée par la con-
densation du fluide de traitement en phase ga-
zeuse dans le réservoir froid d’agir sur le côté
avant de la pale de rotor (26) en même temps
que la pression positive du gaz en expansion
pousse sur le côté arrière de la pale de rotor (26).

2. Moteur rotatif selon la revendication 1, comprenant
plus d’un moteur partiel, dans lequel les chambres
d’expansion des moteurs partiels sont situées l’une
à côté de l’autre en étant réparties à la périphérie du
moteur rotatif.

3. Moteur rotatif selon la revendication 1, dans lequel
le système de chauffage est adapté pour permettre
la combustion quasi continue de fluides à des tem-
pératures très élevées, en utilisant des explosions
ou détonations à impulsions continues commandées

4. Moteur rotatif selon la revendication 1, dans lequel
le système de chauffage comprend un dispositif de
chauffage solaire.

5. Moteur rotatif selon la revendication 1, dans lequel
les mécanismes de fermeture sont de petits rotors
(22).

6. Moteur rotatif selon l’une quelconque des revendi-
cations 1 ou 5, dans lequel l’ouverture et la fermeture

de la soupape d’admission principale et de la sou-
pape de sortie principale sont mécaniquement syn-
chronisées avec la rotation du rotor principal.

7. Moteur rotatif selon la revendication 1, comprenant
un échangeur de chaleur (30) situé au niveau du
réservoir froid, l’échangeur de chaleur étant adapté
pour prendre une partie de l’énergie thermique du
fluide de traitement en phase gazeuse entrant dans
le réservoir froid et du fluide de traitement condensé
chaud dans le réservoir froid et utiliser l’énergie ther-
mique pour préchauffer le carburant du système de
chauffage, maintenant ainsi le niveau de tempéra-
ture dans le réservoir froid en dessous d’une tem-
pérature maximum.

8. Moteur rotatif selon la revendication 1, comprenant
une configuration composée de plusieurs disques
parallèles, chaque disque comprenant un rotor et
plusieurs moteurs partiels, dans lequel les chambres
d’expansion de chacun des moteurs partiels sont si-
tuées l’une à côté de l’autre en étant réparties autour
de la circonférence du rotor et dans lequel les rotors
de tous les disques sont reliés à un arbre de sortie
commun.

9. Moteur rotatif selon la revendication 1, dans lequel
chaque chambre d’expansion comprend au moins
une soupape d’admission secondaire (34) en com-
munication de fluide avec une entrée secondaire
ouvrant dans la chambre d’expansion et au moins
une soupape de sortie secondaire (36) en commu-
nication de fluide avec une sortie principale ouvrant
dans la chambre d’expansion, ce qui permet d’effec-
tuer un processus secondaire parallèle au proces-
sus principal en même temps et dans la même cham-
bre d’expansion.

10. Moteur rotatif selon la revendication 9, dans lequel
les entrées et sorties du processus principal et du
processus secondaire vers la chambre d’expansion
sont alignées approximativement en parallèle à la
même position circonférentielle par rapport aux mé-
canismes de fermeture afin d’optimiser l’espace né-
cessaire pour ceux-ci et admettre du fluide de trai-
tement provenant des deux processus dans la cham-
bre d’expansion au même emplacement et permet-
tre au gaz dilaté de sortir de la chambre d’expansion
au même emplacement.

11. Moteur rotatif selon la revendication 9, dans lequel
la soupape d’admission secondaire et la soupape
de sortie secondaire ne sont pas reliées ni synchro-
nisées avec la soupape d’entrée principale, la sou-
pape de sortie principale ou le rotor principal et les
soupapes des processus principal et secondaire
sont ouvertes et fermées indépendamment l’une de
l’autre.
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12. Moteur rotatif selon la revendication 9, dans lequel
le processus secondaire est déclenché afin d’éviter
un calage du processus principal.

13. Moteur rotatif selon la revendication 9, dans lequel
le processus secondaire est déclenché pendant le
processus de démarrage du moteur.

14. Moteur rotatif selon la revendication 1, dans lequel
le moteur est constitué d’un matériau thermoplasti-
que.

15. Procédé pour moteur rotatif, comprenant les étapes
consistant à :

a) activer une pompe adaptée pour mettre sous
pression du fluide de traitement liquide pompé
à partir d’un réservoir froid ;
b) activer un système de chauffage adapté pour
recevoir du fluide de traitement liquide sous
pression provenant de la pompe et pour chauffer
le fluide de traitement liquide sous pression ;
c) activer une soupape d’admission située à une
ouverture d’entrée d’une chambre d’expansion
pour permettre à une série de lots d’un volume
prédéterminé de fluide de traitement sous pres-
sion surchauffé de pénétrer dans la chambre
d’expansion, dans lequel les lots de fluide de
traitement sous pression surchauffé se transfor-
ment en phase gazeuse de fluide de traitement
et dans lequel la soupape d’entrée est actionnée
pour s’ouvrir à un moment où le gaz exerce une
pression positive sur la face arrière d’une pale
de rotor, amenant la pale de rotor à se déplacer
à travers la chambre d’expansion ;
d) activer une soupape de sortie située à une
ouverture de sortie de la chambre d’expansion
de telle sorte que la soupape de sortie s’ouvre
lorsqu’une pale de rotor passe devant l’ouver-
ture d’entrée vers la chambre d’expansion,
après quoi un premier lot de fluide de traitement
sous pression surchauffé pénètre dans la cham-
bre d’expansion et la soupape de sortie se ferme
lorsque la pale de rotor approche de l’ouverture
de sortie vers la chambre d’expansion ; ame-
nant ainsi la phase gazeuse entièrement dilatée
du premier lot de fluide de traitement à rester
dans la chambre d’expansion jusqu’à ce que la
pale de rotor suivante passe dans la chambre
d’expansion, après quoi un second lot de fluide
de traitement sous pression surchauffé pénètre
dans la chambre d’expansion et seulement en-
suite permettre à la phase gazeuse entièrement
dilatée du premier lot de fluide de traitement de
revenir dans le réservoir froid, dans lequel la
phase gazeuse du fluide de traitement du pre-
mier lot se condense à l’état liquide, la conden-
sation créant une pression négative, qui agit sur

le côté avant de la pale de rotor suivante en mê-
me temps que la pression du gaz en expansion
du second lot de fluide de traitement pousse sur
le côté arrière de la pale de rotor suivante ; en
utilisant ainsi l’énergie emmagasinée dans la
phase gazeuse des lots de fluide de traitement
ainsi que l’enthalpie de condensation pour dé-
placer les pales du rotor.
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