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Description

[0001] In WO 2010/115654 the inventor of the present invention discloses a process and an installation based on
principles of action related to the present invention but is limited to a process which is applicable only in a centrifugal
force field acting on a fluid which is required to be in state of ideal gas or liquid.

[0002] DE 102 34 568 A1 and WO 2010/097260 disclose processes which are based on principles of action that are
related to the present invention but are limited to processes which are applicable only in a gravitational conservative
force field acting on a fluid

which is required to be in state of ideal gas or liquid.

[0003] US 7,486,000 B1, the closest prior art, discloses a process using the commonly known heat source,

heat sink and load. The electric field generates motion of a working substance such as a turning table or ribbon. This
mechanical energy is afterwards output for useful work. This motion is generated by manipulating the dielectric constant
of the working substance through a heating/cooling cycle. In such modulation of the dielectric constant, the heat add-
ed/removed is used to modify the inherent dielectric characteristics of each element in the working substance and so
creates two types of matter: one which is strongly interacting with the electric field and the other which is repelled or
indifferent to the electric field. This process is defined by the inventor precisely as the "thermo dielectrophoretic effect”
used in the claims (pg. 2, line 30).

[0004] In opposition to the above, in the herein proposed process the heat does not change the type of each particle
and each particle’s interaction with the conservative force field (such as electric field) remains identical throughout a full
hot/cold cycle. The heating/cooling process modulates the inter-particles’ average distance or density and therefore acts
by influencing their overall distribution in the steady state process and not their substance.

[0005] In addition, in US 7,486,000 B1 process, each element moves in one direction as one type of substance, with
a strong force (F) and distance (S) converting its potential energy in the electric field to other mechanical form and on
its way back, encounters weak or no counterforce (since it has changed its actual type of substance) over the same
distance. That cycle is therefore not a conservative one and the electric field has a net input energy contribution to each
cycle, contrary to the herein proposed process.

[0006] In the present invention process, each particle, through a full steady state cycle encounters the same force
downstream as upstream, over the same distance, and the force field has therefore zero net energy contribution to each
full particle cycle making the cycle conservative. The flow through the load, under the influence of the conservative force
field, acts to homogenize the particle distribution throughout the closed flow circuits and the heat reestablishes the
uneven distribution, maintaining it stable in steady state.

[0007] EP 0369670 A2 discloses a process also using the commonly known heat source, heat sink and load. It converts
heat differentials to produce useful output electric energy (and vice versa) by harnessing the effects occurring in a
junction between two metals or two channel types as related to the seebeck/peltier effects and as referred to in their
claims. The process proposed in the present invention does not relate to any junctions nor variations in channel types.
In addition that process uses a variable electric field, but for a different purpose and in a different configuration than the
herein proposed process. The EP 0369670 A2 process uses the electric field to impose a rapid stop-go current allowing
it to improve efficiency by resolving the problem of "cold spot" occurrences by making the current paths random.
[0008] The present invention purpose is to improve the above discussed processes by extending the process to
additional force field types, materials and material states, physical forms and circumstances of use.

[0009] The process of the present invention is defined in claim 1.

[0010] What The process does and how does it work: It receives heat and, as necessary, cooling, and it generates
useful energy. It acts by subjecting an overall population of mobile particles (also, herein "fluid") forming a closed circuit,
to a conservative force field and to selective heating/cooling. This combination of parameters causes the overall particles
population in the circuit to have, as a whole, a spontaneous tendency to accelerate along the closed circuit. The energy
for this fluid flow and consequent energy output in steady state comes from the input heat rather than from the source
generating the force field.

[0011] This rotational acceleration tendency along the fluid circuits caused by constantly having, in steady state of the
process, two sub-populations of fluid: one denser relative to the other. The conservative force applies a stronger accu-
mulative force on the denser fluid population compared with the accumulative force on the less dense one. This results
in an equivalent net force, tangential to the circuit, applied to the overall fluid forcing its flow.

[0012] This density differential which exists between the warmer/colder volumes of the circuit, is caused by the fact
that the input heat, coupled with output useful energy and heat output as necessary, impose on the overall particles’
population to stabilize in steady state, as two distinct separate sub populations of flowing fluid of different average
temperatures and densities, appearing as immobile cold area and immobile hot area in the reference frame.

[0013] The tendency of the overall fluid mass to accelerate rotationally along the circuit, creates energy density dif-
ferential on the load’s extremities which the load converts to useful output work. The flow of the fluid in steady state has
no net energy exchange with the force field since the mass distribution within the force field remains unchanged over
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time and is therefore balanced in equilibrium only by the net heat flow (input minus output) and work output.

[0014] The most important particularity of the process is that heat input is converted directly to increased potential
energy, in addition to other forms of energy, which is then together with the other forms, converted to output. In steady
state of the system, subjected to the process’ parameters, each of the above mentioned fluid sub-populations has a
different potential energy relative to the same reference point due to their energetic center of mass heights in the
conservative force field. This results in the total fluid present in the system behaving as having an overall rotational
potential energy differential manifested as rotational asymmetric inertia for which in steady state there is no related
movement in fluid’s mass distribution. The fluid as a whole has the tendency to spontaneously accelerate in a circular
motion along the flow path which translates to directional force, and consequently, pressure and energy density differential
on the load.

[0015] The process detailed description starts here: as part of the various known phenomena harnessed by the
process, such as the laws of conservation of energy and mass, there are two phenomena which are worth mentioning
as background: The first: When particles are in a conservative force field, the field applying a force on them, will cause
their acceleration in the direction of the field lines, as per the second law of Newton. This means that in a given reference
frame, for which a nonzero conservative force field exists, the particles manifest asymmetric inertial behavior- when
these particles are subjected only to the force field represented by its lines, they will spontaneously accelerate in their
direction, receiving energy from the field as their center of mass changes position. In such a field each particle has
potential energy, whether positive or negative, relative to a reference position. Its movement in the direction of the force
converts its negative change in potential energy into work or other form, or combination of forms, of energy and, inversely,
its movement against the force reduces the other form/s of energy as it gains potential energy. In such a system, the
particle’s potential energy change is related to its center of mass’s physical position change (path independent) relative
to a reference position. The second: Thermal energy, essentially an electromagnetic energy, travels empty space only
as electromagnetic waves until it interacts with particles. Once transferred to particles, it is also manifested in them and
propagates between them as inter-particle kinetic and potential energy (internal energy) and doing work on their sur-
roundings, occupying volume. The internal energy represents the various internal kinetic and potential energy forms
made possible by each type of particle, its environment, and by its inherent degrees of freedom. In charged particles,
for example, electric and magnetic fields also play a role in the propagation pattern and particle distribution at equilibrium.
This has the consequence of impacting the average distance between the particles and therefore their quantity in a
given fixed volume or in other words- their density.

[0016] The temperature-density correlation, however, depends on the particles’ type and the conditions to which they
are subjected. In ideal gas, for example, this relationship exists in a pronounced way- the increased temperature would
reduce the gas density, at constant pressure and vice versa. In degenerate gases, such as free electrons in a metal,
this relationship still exists butis much less pronounced and depending on the type of metal can even be inverted, higher
temperature - more density. In liquids and solids this relationship also exists to a much lesser extent than ideal gas and
may even be inverted depending on their particular parameters such as type of particles and temperature.

[0017] The process of the present invention will now described using various representations based on the enclosed
figures.

Figure 1 is a schematic representation of a first embodiment of the process;

Figure 2 is a schematic representation of a second embodiment of the process;

Figure 3 is another schematic representation of the first embodiment of the process ;
Figure 4 is another schematic representation of the second embodiment of the process;

Figures 5 to 8 are schematic representations of the process the conservative force field being respectively, electric,
magnetic, according to the present invention and gravitational and centrifugal according to the prior art

[0018] Process options: The process may be represented in several ways. To provide a sufficiently broad view of
the process, It will be herein analyzed in two optional representative configuration examples: one, by which heating is
carried out in circuit channel 2-3 and cooling in circuit channel 4-1 and all the rest of the process is thermally isolated
(figure 1). The other by which heating is carried out in circuit channel 33-33’ and cooling in circuit channel 31-32 and
the rest of the process is thermally isolated (Figure 3). The load is represented as positioned in circuit channel 3’-4 or
33-34. In a practical process the heating configuration may vary, and it may also be based on a combination of these
two options.

[0019] First option as above: The process, in its generalized basic form, as per figure 1, consists of mobile particles
confined to a closed circuit 1,2,3,3’,4,1 distributed inside or around the outer skin in cases of charged particles, of
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conducting channels. The system is subjected to a conservative force field as shown. The force lines are parallel to the
vertical columns with direction from 1 to 2 and from 3’ to 3. The circuit is, for simplicity of the explanation, completely
thermally insulated, with the exception of a heat exchange area between stations 2-3 for heating from the warmer
environment outside it, and another one at 4-1 for cooling by the colder environment outside it, as necessary. The circuit
includes a load at 3-4, converting the energy it receives from the flow of the particles to useful output energy. The
conservative force field may be any kind of conservative field which applies force on all /part of the mobile particles
present in the process in the shown direction. This conservative force field may be electrical, magnetic or other. Some
of the field types will be de facto conservative only in specific conditions as will be clarified further down. The mobile
particles are particles which are free to move in a circuit relative to the process channels 1-2-3-3’-4-1 and may be
practically of any type: electrically charged or not, for example, electrons, ions, electrically neutral atoms, molecules etc,
and may be in any state such as ideal or degenerate gas, liquid, solid, semi solid (such as a ring/belt), plasma, super-
conductor. The load in 3’-4 can be any device adapted to the circuit's circumstances, converting the mobile particles’
energy into a useful output as, for example, a propeller or piston activating a generator, an electrical resistance (heat
output from the system), electric motor etc.

[0020] In a steady state process cycle, presented in its most simplified form and analyzed hereinafter, the fluid flows
from 1 to 2, subjected to the force field in the same direction as the flow. It loses potential energy as it flows from 1 to 2
and gains in its total combined energy of other forms, regardless of their detailed individual types. With the absence of
net energy exchange with the outside through the walls of the channel ,flowing adiabatically, the total of the potential
energy plus all other forms of a given my mass is a constant at any position along the flow path 1- 2. In 2-3, the fluid
flows perpendicular to the force field and receives input heat. In 3-3’ the heated fluid flows against the force field. It gains
potential energy (relative to any given fixed position of reference) as it flows from 3 to 3’ and its total combined energy
of other forms is reduced, regardless of their detailed individual types. With the absence of net energy exchange with
the outside, flowing adiabatically, the total of the potential energy plus all other energy forms of a given Mgy mass is a
constant at any position along the flow path 3-3’. In 3’-4 the fluid flows through the load, where its energy is converted
to a useful form which is output from the system. In 4-1 the fluid outputs heat, outside of the system, cooling it as required,
for the portion of the input heat which was not converted to useful output at 3’-4, to reach station 1 at the energy level
required to maintain the steady state. In 3’-1 the fluid flows perpendicular to the force field. In the optimized process,
channels 1-2, 3-3’ are of the same length along the force field lines. In the process basic form, for simplicity of the
representation, consider that on each particle of the fluid an identical, constant, force vector applies (direction and
magnitude). Note the process will be analyzed in a rectangular channel structure but can equally be in practice of a
circular channel structure, forming a ring, or any other form in a circuit. Another consideration is that fluid density is
reduced with increased temperature of the fluid. All channel sections are identical and therefore 1-2, 3-3’ are of same
volume. These assumptions are not a necessity, but allow for a simplified generalized representation of the process.
Channel flow losses and thermal losses are ignored.

[0021] In steady state, the channels in the system are filled with flowing/ traveling fluid. This thermodynamic analysis
of the process is based on the energy and energy distribution of this fluid in the given force field. The energy types
involved in this process considering a generic fluid type subjected to a generic conservative force field: every given fluid
mass in this process may be represented as having any combination of various types of relevant energy, in varying
degrees of detail depending on the type and state of the mobile particles, such as Enthalpy, flow kinetic energy. In
addition, in a conservative force field, such a mass has potential energy relative to a reference point. For a fluid mass
situated in channel 1-2 for example, between stations 1, and 2, this potential energy is positive relative to station 2 and
negative relative to station 1 since the mass has an acceleration vector with direction away from station 1 towards 2.
Same for fluid in 3’-3, the fluid mass in it has positive potential energy relative to station 3 and negative relative 3'.

Energy components

[0022] In this analysis, the relevant energy of the fluid or portion of it, being the "system", can be represented by a
combination of two components: potential energy relative to a reference point in the surrounding system plus all other
relevanttypes of energy attributable to the system combined, which would be referred to as E o, This energy component
E other May be further detailed as a combination of two components: directional kinetic energy relative to the surrounding
system in the chosen reference frame, and all other relevant types of energy attributable to each system, correlating to
each fluid mass portion. This latter component is equivalent the total enthalpy of the system, or is the relevant portion
of it, which may be further divided into two sub-components: internal energy, whether internal kinetic, or internal potential,
energy being the energy required to create the system, and the amount of energy required to make room for it by
displacing the environment establishing its volume and pressure (shall be referred to herein as pressure-volume energy):it
can be stated that Ego,= H+ Eg;, = UtPV+E;,= KPV+Ey;, , H being enthalpy, U being the internal energy, PV the
pressure-volume energy, P the pressure or the pressure-volume energy density, V is the volume occupied by the system,
Exin is the kinetic energy of a system, K is the ratio between the enthalpy and the pressure-volume energy. Although K
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may vary from state of equilibrium to another, and in some systems, significantly, it shall be herein considered as constant
for the simplification of the equations as it is approximately so in many circumstances of relatively small variations of
system’s parameters. This parameter's dynamic behavior shall be incorporated, where it is not negligible, for each
practical apparatus using this process, to obtain accurate results.

[0023] In steady state of a system containing flowing fluid, the energy, temperature, energy density etc. of a given
fluid mass quantity in a given station are constant over time. In other words, the temperature, for example, of the fluid
in station 1 will be constant through time. Furthermore, the parameters of the flowing fluid, being constant over time in
each station, are interdependent and their relationship is therefore fixed over time. This means that, for example, two
randomly picked parameters, the kinetic energy in station 1 and the energy density in station 2, are part of a fixed overall
equilibrium. For this reason, the parameters of the fluid in each station in steady state are required to be quantified in
the context of, and in consequence of, this overall equilibrium. In view of the above, the chosen approach to analyzing
the process incorporates the overall equilibrium as the base for the analysis of the relevant parameters station to station.
[0024] In steady state, at any given point in time the total relevant energy of the: Total fluid present in channel 3-3’(also,
the "hot column") relative to 1 and to 3’ , Total fluid in channel 1-2 (also, the "cold column") relative to 1 and to 3’, Total
fluid present in channel 3-3’ relative to 3 and to 2, Total fluid present in channel 1-2 relative to 2 and to 3, may be
represented as follows:

1.
Ent = Enother EpHi= Enoter- Mua hy
2.
Eci = Ecotmer - Epci= Ecoterr Mca hc
3.
Btz = Enothert Epre= Enomer + Mypa (R- hyy)
4.

Eco = Ecother + Epco= Ecomert Mca (R-hg)

5. Eyp/V= E¢,/V which are the energy densities of the overall fluid in 1-2 relative to 2 and the overall fluid in 3-3’
relative to 3 (also to 2) are equal as in steady state they retain their parameters stable over time (pressures,
temperatures etc.) and there is no load between them in 2-3 which would allow an energy density differential to be
sustained. As mentioned earlier losses are ignored.

6.
[EH other + Mya (R- hH)]/V= [EC othert Mca (R-hc)]/v
7. From 6,
Ec other= Erother + PV @ (R- hy)- pcV a (R-he) , (mu= puV, me=pcV)
Where,

-Epn1, - Epcy, are the potential energy components, relative to station 1 (or 3’) of the total fluid inside 3-3’, 1-2
respectively. Eppp, Epca, are the potential energy components, relative to station 2 (or 3) of the total fluid inside
3-3’, 1-2 respectively. Note: All these values are based on the fluid’s energetic center of mass in each column.
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Ey 4 Total relevant energy of the fluid in the hot column 3-3’ relative to station 1 (or 3’). E,. Total relevant
energy of the fluid in the hot column 3-3’ relative to station 2 (or 3). Ey oiher: TOtal energy of the fluid in the hot
column 3-3’ of all relevant types combined other than potential energy relative to a reference point in the
surrounding system.E. Total relevant energy of the fluid in the cold column 1-2 relative to station 1 (or 3’).
Eco: Total relevant energy of the fluid in the cold column 1-2 relative to station 2 (or 3). E¢ e Total energy
of the fluid in the cold column 1-2 of all relevant types combined other than potential energy relative to a reference
point in the surrounding system. a: The acceleration rate of each mass unit of the fluid particles, caused by the
conservative force field, in the direction of the force lines (in direction 1 to 2 and 3’ to 3). V: Volume of the hot
column and also of the cold column. my: Mass of all the fluid in the hot column 3’-3. m¢: Mass of all the fluid in
the cold column 1-2. R: The overall length of channel 1-2 and of channel 3-3’. hy: The distance between station
3’ and the center of mass (my) of the fluid inside the hot column(3-3°). hc: The distance between station 1 and
the center of mass (m) of the fluid inside the cold column (1-2). py. is the average density of the fluid in 3’-3
and defined as my/V. p¢ is the average density of the fluid in 1-2 and defined as mc/V. Uy is the total internal
energy of the whole fluid in the hot column. uy is the velocity of the fluid in the hot column considered at center
of mass. Py is the pressure or density of the pressure-volume portion in the Epgipher €nergy of the whole fluid in
the hot column.

Process input/ output: The Energy 3’-1, E3’-1(t) which is work output in 3’-4 and additional cooling by heat output in
4-1, as necessary to maintain steady state over a period of time (t) is quantified as equal to the energy of the fluid
received from the hot column over that time less the energy of the fluid of same mass, which exits to the cold column
over the same time.

8. B3 1=En1gyEc1q)

Where,E3_q) : The total output work received over a period of time (t) by consequence of the fluid flow in 3’-4
in addition to the total heat outflow over the same period of time (t) in 4-1, as necessary to maintain steady
state . Eyq(p): the energy relative to 3" or to 1, of the warmer fluid of mass m, entering into 3-1 over a period
of time (t) from the hot column 3-3’. EC1(t): the energy relative to 1 (or 3’) of the colder fluid of same mass, My,
exiting 3’-1 over the same period of time (t) towards the cold column 1-2

In consequence of energy levels remaining unchanged in each position in the system over time, and, the channels
3-3’, 1-2, being thermally insulated from the outside, the ratio between the energy of the fluid entering 3’-1 from the
hot column 3’-3 over a period of time (t), EH1(t) and the overall energy of the fluid in the hot column, Ey4, is equal to
the ratio between the mass Mg passing through it over that time (t) and the overall mass (my) of the fluid in the hot
column 3’-3.

(Ert/ Ent) = (My/ my)

And, in the same way: the ratio between the energy of the entering fluid, arriving from 3’-1 into the cold column 1-2
over a period of time (t) EC1(t) and the overall energy of the fluid in the cold column 1-2 : E4, is equal to the ratio
between the mass My entering the cold column 1-2 over that time (t) and the overall mass of the fluid in the cold
column m¢. Therefore,

10.

[0025]

11.

(Eci/ Ec1) = (my/ mg)

Combining the above equations:
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Es = (Mp/Mu)[ Enother-  Mua hy] - (Mp/me)[ Ecome- Mca hel
12.

Esui= (M V) P Enotner -Pc” Ecother)- My a(hi- ho)

[0026] And therefore when combined with equation 7:

13.
E3Y'1(T)= (m(t) /V)( pH_1 Et other pC_1(EH other + pHV a (R' hH)' pcV a (R'hc)) - My
a(hy- he)= my(1-pr/pc)l a(R- hy)+ my" Ey other]= Mepy(1-pr/pPc) [mH_1 Etiother @
ha] + mg(1-pr/pc) aR
14.
Eviother= Up+Py V+Ekin = KuPy V+ myup?/2 from “energy components”, pg. 4
15.

E3’.1(t)= m(t)(1-pH/pC)[ KH(PH/ pH)+ a(R- hH)+ UH2/2]

[0027] On the other side, the net thermal energy received over a period of time (t) due to heating, Q2_3(t) in energetic
equilibrium:

16.

Q234 = Qingy =Es-109= M (1-pr/pc) [a(R- hy)+ my' Ey other]= Mey(1-pr/pc) [mH_1
Ehotherr @ ]+ my(1-pu/pc) aR= mey(1-pr/pc) Ku(Ph/ pr)+ a(R- hy)+ UH2/2]

[0028] As pereq. 15, 16, the energy of the input heat in the system increases its three relevant energetic components:
enthalpy, potential energy and directional kinetic energy and the output in 3’-1 decreases them. The proportions of the
split depend on the relative magnitude of each component as shown in these equations.

[0029] To calculate the useful energy output from the system through the load:

Ea 4ty Eoutgty is the output work from the system over a period of t time, through the load. E3 ), E4) are the total
energy values of m; mass in stations 3’ and 4. They both have the same potential energy components, Ep, as 3-4
is perpendicular to the force field. Their energy, as clarified in the "energy components" detailed previously, can
be represented as bellow. Uz, Uyy), are the internal energies of the fluid m; in stations 3', 4 respectively. Py, Py
are the pressures in stations 3’, 4 respectively. V3’(t) ,V4(t) are the volumes occupied by m; in stations 3’, 4, respectively.
Kz, K4, represent the ratios between enthalpy and pressure-volume components of the fluid energy in stations 3’,
4 respectively these coefficients are inherent to the type of fluid (and to its particles’ degrees of freedom) and its
parameters of operation within the process. In many circumstances, such as in ideal gas, liquids etc, for conditions
not greatly varying, can be considered constant. Ey;,3, Exins are the directional kinetic energy components of m;,
in the direction of the flow in stations 3’, 4 respectively. p3, p, are the densities of m, in stations 3’, 4, respectively.
The efficiency n, is defined herein as the ratio between the useful output work to the heat input, for the same period
of time, t:
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(ES'-4(t)/ Qz—s(t))-

17.
ES'—4(t)= Eout(t)= ES'(t)' E4(t)
18.
ES'(t)= US'(t)"'PS' VS’(t)+EKin3’ +Ep= KsPs VS’(t)+EKin3’+EP )
(US'(t)"'PS' VS'(t)= KsPs Vs‘(t) )
19.

E4(t)= U4(t)+P4 V4(t) +Exina  +Ep = KiPy4 V4(t) +Ekina+Ep )
(Uay+PaVagy = KaPg Vi )
[0030] Assuming for simplicity of the representation, Ky= K,= K;=K, and from conservation of mass:

20. m(t)= st(t) p31= V4(t) p4= VC(t) pC therefore:
21.

ES'—4(t)=( KP3 VS’(t)+EKin3’+EP ) = (KP4 V4(t) +Ekina+Ep )=

= Vg (KPs + paus® /2)- Vau (KP4 + psus® /2)

[0031] On the basis that the energy density differential between an My Mmass at 3’ and My Mmass at 1 is the same as
that imposed by the columns, the following applies :

22.

Eqi/V- Eci/N= Eg/Vary- Evo/Vig= Es/Verr Eew/Va
(since there is no load on 4-1 and all the parameters of the fluid remain fixed over time in steady state).

[0032] Therefore combined with eq. 7:

23.
ES'(t)/ VS'(t) - E4(t)/ V4(t) =[ Enotherr Mna hp)/V = [Ecotmer Mca hel/V=[ Enother prV
a hy- Ex other pHV a (R- hH)+ pCV a (R-hc)+ pCV a hc]/V= (pC'pH) a R=(1'pH/pC)
Pca R= (KP3 + Pz U3’2 /2)' (KP4 + P4 U42 /2)

24.
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E3'_4(1)= V3'(1) (KP3 + Pz U3’2 /2)' V4(0(KP3’ + Pz U3’2 /2'(1 'pH/pC) Pca R)
= (KP3 + pa Us® /2)( Va(y- Vag)+ (1-pr/pc) pe @ R) Vag=
=M (1' pg/ p4)( KP3/ Pz + U3’2 /2)+ ( pc/ p4)m(t) (1-pH/pC)a R

25.
Qos = Ez-10= My (1-pr/pc)( KuPw/ pu- @ hu+ us/2) + muy(1-pr/pc) @R from
eq.16.

26.

N= Es.ap/ Qoap= [m(t) (1- pa/ Pa)( KP3/ p3 + Us® /12)+ ( pc/ Pa)Me (1-pH/pc)a R]/
[m(1-pr/pc)( KPu pi- a hu+ ur?/2) + my(1-pu/pc) aR]
27.

Mg ( KP3/ Pz + U3'2 /2)= Mg ( KPH/ PH-a hH+ UH2/2)

as the energy of my, at hot column’s center of mass relative to 3’ is conserved and is the same as that of my;, at
station 3’ relative to 3°. Therefore:

28.

N= Es.aq/ Q2—3(t)= [m(t) (1- ps/ pa)( KPy/ py- @ hy+ UH2/2)+ ( pc/ pa)myy (1-pr/pcla

R] / [mu(1-pr/pc)( KPW pi- a hut up2) + my(1-pr/pc) aR]

[0033] In fluid expansion through the load (1- py/ py) is negative and the first element (1- pa/ p)( KP/ py- @ hyt
uH2/2) is negative. This element is subjected to two counter effects: on one hand expansion making p4 <ps ,on the other,
cooling through the useful output of energy acting to increase density, thus attenuating the density drop between p3
and p,4. With increased overall density of the fluid, the ratio p3/ p4 gets closer to 1, with tendency in very high density to
get close to 1. In addition, this first element becomes smaller by the negative potential energy: -My) @ hy , which is of
increased negative value as the field becomes stronger. This means that stronger the conservative field’s strength and,
higher the density, smaller the first element Mg (1- p3/ pg)(KPy/ py-a hyt uH2/2). In analysis of the dependence of the
process efficiency on the various parameters, it can therefore be stated that higher density, combined with higher force
field strength, combined with lower enthalpy (and temperature) increases the efficiency. In very high density and force
field strength the first element myy (1-pa/ pg)( KPy/ py- a hyt uy?/2) becomes negligible and the ratio p¢/ p4 close to 1,
making the theoretical efficiency approximately:

29.

N= Esw/ Qusw=[ My (1-pu/pc)a R]/ [muy(1-pu/pc)l (KPW pr- @ hy+ up?/2)+

@r)] ]
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[0034] Defining KPy/ py-a hyt uH2/2= Tot, Tot gets smaller as the field strength increases (but always remains higher
than 0 since otherwise there is no circuit of the fluid). Therefore:

30.

n= (a R)/(Tot+aR) <1 .

At maximum.

[0035] Whether in its more complete form (Eq. 28) or in its approximate form (Eq. 30): The efficiency, as defined, in
this process results as depending on the proportion between the force field strength and the overall energy of the hot
fluid. This is based on the assumption that the energy density differential between the columns relative to 3’ and 1 (and
4) is equal to the energy density differential between two masses Mg in 3> and 1 (and 4).

[0036] To analyze the energy exchange between an My mass with the force field in its flow from station 1 (or 4) to
station 3’, the following is considered:

The fluid, of given mass My, in the various stations in channel 1-2 has constant energy relative to 1 (or 3’) according
to the law of conservation of energy. Same is applicable to the fluid in 3-3;

Total other energy forms

(excluding potential energy) + potential energy = Total

31.
E1=(m(t)/mC)[ Ec other- Mca he] -0 = (m(t)/mC)[ Ec other- Mca he]

32.
E.= m(t)/mC)[ Ecotner + Mca(R- he)] -maR = (m(t)/mC)[ Ecother- Mca hel

33.
Es= my/my)[ Exomer + mua(R- hy)] -maR = (my/my)[ By one- Mpa hy

34.

Es=(My/Mu)[ Evore Muahy] - 0 = (My/My)[ Enone- mMyua hy]

[0037] It can be seen that from a station to station point of view: the added combined "other energy" (meaning- all
forms of energy combined, excluding potential energy relative to a reference point in the system) from station 1 to station
2 is m;a R being the same as from station 3 to 3’ - ma R (when considering the specific value, M) drops). The flow of
a given fluid mass in channels 2-3, 3’-1 does not change its potential energy relative to a reference position since that
flow is perpendicular to the force field lines. Each fluid mass, therefore, in every cycle has zero net energy exchange
with the conservative force field since it receives m;a R as it travels from 1 to 2 and returns it from 3 to 3’. Note: Over
every given period in time, in steady state, the same mass flows in the direction of the force field lines as that which
flows againstthem, the colder fluid is denser but flows proportionally slower than the warmer one since mass is conserved.
[0038] Theoverallfluid’s potential energy by consequence of the conservative force field and density variation between
the columns, a fundamental factor in this process, can be quantified as follows: Every mass Mg anywhere along 1-2 in
a random position with its center of mass at distance h¢ from station 1, has a combination of energy forms which, all
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added together, with the exception of the potential energy are referred to as EC’(t)other' In view of its potential energy,
however, it has energy relative to station 2 and energy relative to station 1 which is different:

35.

EC'(t)=m(t)[ EC’(t)other' a hc] relative to 1

36.

EC'(t)=m(t)[ EC’(t)other + a(R- hc)] relative to 2

37. mia R is the differential.
[0039] Same for a mass which is in 3-3’, in a random position with its center of mass at distance hy; from station 3’

38.

Evp=my [ Engotrer- @ il relative to 3’

39.

EH'(t)=m(t)[ EH'(t)other + a(R' hH)] relative to 3

40. mya R is the differential.

[0040] Note: all the values accompanied by the signs |, ¢, are the values for that given random station.

[0041] This means that this differential does not change station to station anywhere along the flow path from 1 to 2 or
from 3 to 3’.However;

[0042] The whole fluid in 1-2 is constituted of m/m; units of m;, and The whole fluid in 3-3” is constituted of my/m; units
of my.

[0043] Therefore , for the whole fluid in 1-2, the differential between its total energy relative to 2 and its total energy
relative to 1 is mg a R, and for the whole fluid in 3-3’ the total energy differential between relative to 3 and relative to 3’
is my a R. It is due to the respective position of each mobile particle in the system, in conditions of conservative force
field and density differential which is caused by temperature differential.

[0044] This represents a potential energy differential between relative to 3’ and relative to 1, which is:

41.

mcaR-myaR=mcaR (1- my/mc)=mc aR (1- pu/pc)

or, represented differently:
42,

mcaR-myaR=myaR (mc/mp-1)=myaR ( pc/pu-1)

[0045] This potential energy is not attributable to a specific particle or mass but rather to the fluid mass as a whole
and to the distribution of mass along the circular flow path. For this reason, to represent its value, applicable to an My
portion (also incorporating its position and occupied volume), the value changes depending on which My we choose to
serve as reference: m which is part of my, in the hot column, mg, which is part of m¢, in the cold column or one which
represents an Mg portion of the whole fluid mass.
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[0046] Foran M) portion of the mass in the context of equation 15, representing the 3’-1 output energy using the hot
column fluid energy as reference:

43.m@ a R (1- pu/pc)
by calculating the same representation of E5 4 @ using the cold column fluid’s energy as reference rather than that
of the hot column, the result would be:

Es1g= My(pc/pn-1) [Me” Ecorer- @ hel  +  my (po/pr-1) aR

and this potential energy component would be :
44. mg aR(pc/py-1)

mc a R (1- pu/pc) is potential energy attributable to the fluid as a whole, which is stored rotationally along the circular
path, 1-2-3-3-4-1 of the process rather than in the direction of the original conservative field. It is manifested in the
tendency of the overall fluid to spontaneously accelerate in a rotational motion or, in other words, it is manifested as
rotational asymmetric inertia of the fluid relative to the frame of reference (which in the process is countered by the load
to reach steady flow). Because of the position of the load in 3’-4, it is quantified as a potential energy differential between
3’and 1. Through this potential energy, the added heat, makes the fluid in 1-2-3-3’ impose a net energy density differential
on the fluid in 3’-4. It falls on 3’-4 as energy density differential (and consequently also as pressure differential) because
it is there where the load presents a disruption allowing an energy density gradient to persist in steady state and its value
is mc a RV -my a RNV=(1-py/pc) pc @ R. This energy density differential would exist at any position along the process
circuit where the load would be placed.

[0047] The process environment’s thermal energy, which is manifested in matter as symmetric, random micro inter-
particle collisions, without a specific overall direction , transforms directly through this mechanism to energy which
generates a net force(and energy density differential), tangential to the circuit acting in a specific rotational direction.
this potential energy of the overall fluid, or of a portion m; of it, is of magnitude that depends on two elements: a R
depending on the strength of the force field, and (1- py/pc) depending on the hot/cold fluid density ratic and, at its origin,
the temperature ratio(multiplied by a coefficient imposed by the process various parameters).

[0048] In the output/ input energy represented by; Qo34 M= Ez.q/ Mpy= (1-pr/pc) My Eq other @ higl + (1-pr/pe)
aR, the input heat increases the combined energy of the "other energy forms" plus increases the potential energy of
each My passing from the cold to the hot column through 2-3. The output work (and heat outflow, as necessary) decreases
the combined energy of the "other energy forms" and decreases the potential energy of each M passing from the hot
to the cold column through 3’-1. The strength of the force field impacts the distributed proportions of each input heat unit
between the potential energy componentand the "other energy forms" component. For agiven energy unitinput: Stronger
the force field, leads to: higher aR (and more negative - a hy), leads to: higher potential energy component portion
increase, leads to: smaller "other energy forms" portion increase, higher ratio of useful output to input heat, or efficiency.
If we consider flow kinetic energy variations to have a negligible impact on the temperatures distribution in the process,
for better understanding of the behavior of the process station to station, it can be stated that because hy, is closer to 3’
than h¢ is to 1, the temperature differential between that of the whole fluid in 3-3’ (Ty), at its energetic center of mass,
at hy, relative to the temperature of the whole fluid in 1-2 (T¢), at its energetic center of mass, h¢, is smaller than the
temperature rise between 2 to 3. The temperature fallin 3’ to 1, in steady state, is equal to the rise in 2-3. The temperature
differential between 3-3’ is equal to that of 1-2. It is to be noted that in the "other energy forms" component, (1-pp/pc)
My Ep other- @ hyl the element - a hy exists because the value my™ By giher iS this component’s value at the center of
mass of the warmer fluid in 3-3’ and each given m ) mass portion of this fluid reaches the load at station 3’, after it has
returned to the system m(t)ahH of potential energy, this can be seen also in equation 39 quantifying E5.

[0049] Second configuration option as per figure 3: This option is identical to the first option in all respects with the
exception of the positions of the heating/cooling sources (hot/cold environments) and the thermally insulated/conductive
areas. In the analysis of this option losses are also ignored, dimension proportions and force field are as per the first
option. The circuit is, for simplicity of the explanation, completely thermally insulated, with the exception of a heat
exchange area at station 33-33’ for heating and another one at 31-32 for cooling, as necessary. The circuit includes a
load at 33’-34 which is now the same as 3’-1 and it is thermally insulated, converting the energy it receives from the flow
of the particles to useful output energy. The heating and cooling, as necessary are therefore taking place in the hot/cold
columns respectively which has the following consequences: while in the first configuration option the energy of an My
mass flowing upwards in 33-33’ would have a constant total value anywhere along the flow path with its energy compo-
nents changing their value relative to each other gradually along the path, but not their total value, in the second option
it is not so. In the second configuration option, to this constant total energy value of M) is added the input heat from the
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now thermally non insulated walls. This input heat is added to the m) energy level gradually in a way that the total heat
added to an M Mass from entry at station 33 to exit at station 33’, which is also the point of entry into the load, is defined
as Qjy(y and to allow for comparison, parallel to Qu_3;) from the first option.

[0050] The same thing is applicable to the fluid in the cold column: while in the first configuration option the energy of
an my) mass flowing downwards in 31-32 would have a constant total value anywhere along the flow path with its energy
components changing their value relative to each other gradually along the path, but not their total value, in the second
option it is not so. In the second configuration option, from this constant total energy value of Mg is removed the output
heat from the now thermally non insulated walls. This output heat is removed from the M energy level gradually in a
way that the total heat output from an Mg mass from entry at station 31, which now is also the point of exit from the
loadto exit at station 33", is defined as Qqy), and to allow for comparison, parallel to E4 4 from the first option. In the
second option 32-33 is insulated and perpendicular to the force field and the energy of Mg in station 32 is equal to its
energy in station 33.

[0051] In steady state, at any given point in time, even though the energy in each of the columns is variable along the
flow path by cause of the heat flow, the total energy values of the whole fluid in the columns are quantifiable: Total fluid
present in channel 33-33’(also, the "hot column") relative to 31 and to 33’ , Total fluid in channel 31-32 (also, the "cold
column”) relative to 31 and to 33’, Total fluid present in channel 33-33’ relative to 33 and t032, Total fluid present in
channel 31-32 relative to 32 and to 33, may be represented as follows:

Where: variables Eyj31, Ec31, Enas Ecao) EH other Ec other EPH31: EpHazs My, Me, R @, V, Pagiaq, Pagag, K, PH, Vagyy,
V1) Ekinaas Ekinaa: Uz, P33, Pass Pay, P34 have the same meaning as per the first heating configuration. h is the
distance between station 31 and the center of mass mg, of the fluid in the cold column applicable to quantify its
potential energy relative to 31. hy is the distance between station 33’ and the center of mass, my, of the fluid in the
hot column applicable to quantify its potential energy relative to 33’. EH31(t) EC31(t) The average energy values,
relative to station 31 (or 33), of an m mass portion situated in the hot and cold column respectively. E ) theoretical
is the energy differential between the energy of My in 33’ to the energy of My in 31, calculated on the basis of the
energy equilibrium in the process in steady state and law of conservation of energy applied between 33’ and 31. It
is also the same as this calculated value for Ezz_314), Eaz-a4(ty Eouttyreal IS the energy differential between the energy
of My in 33" to the energy of myyy in 31, calculated on the basis of the energy density drop on the load and law of
conservation of energy applied between 33’ and 31 for the process in steady state. It is also the same as this
calculated value for E33: 344, Eaz-34q) Qingy heat input added to the fluid in 33-33', being the energy differential
between that of m, in station 33 and that of m, in station 33" in steady state. Qg4 heat output removed from the
fluid in 31-32, being the energy differential between that of myy) in station 31 and that of myy in station 32 in steady
state. pc, py are average densities of m,my, in the cold/hot columns respectively. n is the efficiency of the process,
being the ratio between the useful output work Eout(t) produced over a period of time t, and the heat input over the
same time, Qj, .

45.
Ens1 = Enoter- Epnsi= Enome- Mua hy
46.
Ecst = Ecotmer = Epcat= Ecomerr Mca he
47.
Ehsz = Enotmert Epnaz= Enomer + Mua (R- hy)
48.
Ecsz = Ecotmer + Epcse= Ecomer+ Mca (R-hc)
49.
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Ense/V= Eca/V

which are the energy densities of the overall fluid in 31-32 relative to 32 and the overall fluid in 33-33’ relative to 33
(also to 32) are equal as there is no load to cause energy density differential.

50.
[EH other + Mpya (R' hH)]/V= [EC othert Mca (R'hC)]/V
51.
From above, Ec orer= Enomer + PHV @ (R- hu)- pcV a (R-he) , (my= puV,
Mc= pcV)
52.
Ersi/V- Ecs1/V = Esw/Vasw- esan/Vaw =[ Enomer- Mua hyl/V = [Ec onerr Mca
hC]/V=[ EH other- pHV a hy- Ex other- pHV a (R' hH)+ pCV a (R'ho)+ pCV a hc]/V=
(pc-pr) @ R=(1-pr/pc) pc a R
53.
Ess-310) - Bsg-sa) =33 - Es1qy
54.

E32—33(t)=0 : E32(t)= ESS(t)

[0052] The average energy value, relative to station 31 (or 33’), of an My mass portion situated in the hot column:

55.

Ens1m= Enat (My/ my)

[0053] The average energy value, relative to station 31 (or 33’), of an My mass portion situated in the cold column:

56.

Ecsin= Ect (My/ M)

[0054] Forthe simplicity of the representation, since in/out heat flow pattern along the columns is complex and depends
on many variables, the input heat will initially be assumed to be added to M) along the flow path 33-33’ at a rate that
would allow the average energy of m, in the column to include ZQ;, ). Same for the cold column: The output heat will
be assumed to be removed from My along the flow path 31-32 at a rate that would allow the average energy of My in
the column to include -ZQq ). Z is a positive number smaller than 1 and represents the heat flow pattern to each of the
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columns: When the majority of heat transfers near fluid’s point of entry to the column after entry, Z is higher and vice
versa.The heat in/out flow are the consequence of a warmer environment outside, near 33-33’ and, as necessary, a
colder environment outside, near 31-32.

57.

Ecutty= Ess-3109=Essy-Es1

58.

E31(t)'Qout(t)"'Qin(t):ESS'(t)

59. Therefore :

Eout(t)= Qin(t) 'Qout(t)

60.
EH31(t)= ESS(t) +ZQin(t)
61.
ECS1(t)= E31(t) 'ZQout(t)= E32(t) +(1 'Z)Qout(t)= ESS(t) +(1 'Z)Qout(t)
62.

Ersi ~Ecs1= Z(Qing~ Qouty) +(2Z-1) Qouy
[0055] Therefore, in steady flow :
63.
Ecutt) teoretica =(1/Z)[(Ensiy ~Ecarn)- (2Z-1) Qoul= (1/Z) [(Mey N)( pr™" Eniother -
pc”" Ecamer)- My alh- he) - (2Z-1) Quugl= (1/2)[myy(1-p/pc)l K(PW pw)+ a(R-

hu)+ UK2] - (2Z-1) Qouy]

[0056] This means thatif Zis equal to 1, the result represents the same conditions as per the first configuration option,
by which for each process cycle, all the heating of the fluid is done before entering the hot column at station 33 and all
the cooling of the fluid is done before entering the cold column at station 31. The first option is therefore, itself, a private
case of the second configuration option, and its result would be:

64.

Qinty~ Quuy= (1/1) [Mey(1-pr/pc)] K(PH/ i)+ A(R- his)+ un?72] - (2-1) Qo]

65.
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Qingy= [m(t)(1'pH/pC)[ K(Pw pr)+ a(R- hy)+ un/2]

[0057] Z, of course, can be "tweaked" to be two different variables, one for the heat input and one for the heat output
adjusting them separately to optimize practical process performance. To represent, in a simplified manner the efficiency,
a Z=0.5, common to both columns, will be hereafter used as an example:

66.

Eout(t) theoretical =2(EH31(t) 'ECS1(t)) = 2(m(t) IN)( F)H_1 En other 'po_1 Ec other )- Mg a(hy-
he) =2my(1-pr/pc)l K(PH/ pr)+ a(R- hy)+ ui/2]

[0058] This Calculated as per law of conservation of energy and on the basis of energy density drop on the load,
practical useful output:

67.
Eout(t)real =E33’(t)'E31(t) =( KPss VSS’(t)+EKin33'+EP ) = (KP34 V34(t) +Ekinsa+Ep )= VSS'(t)
(KPas + paa g™ /2)- V(KP4 + pas Uss® /2) =V (KPss + pas Uss® /2)-
Vau(KPss + pag Uss” /2-(1-pu/pc) pc a R)= =(KPsz + psz Uss” 12)( Vag-
Vaam)+ (1-pu/pc) Pc @ R) Vaun=my (1- ps/ pa)( KPsa/ pas + Uss® /2)+ ( pc/
Pa4)Mgy (1-pr/pc)a R

68.

Qin(t)= Eout(t)"‘ Qout(t)= 2 (EH31(t) 'EC31(t))+ Qout(t)

[0059] In order to quantify the efficiency in consequence of the practical conditions : Eout(t)real is always equal to
Eouttytheoretical Provided there is output heat Qg y) in 31-32 which is at the necessary level to sustain the steady state of
the process. However, for a 100% efficiency theoretical process the following condition applies: Egyyyineoretical = Qingt)
and therefore for that theoretical process, Qg would be equal to zero.

[0060] The efficiency can therefore be defined as the ratio between practical useful output energy and input heat Qin(t)
in a theoretical perfect efficiency process;

69.

.N= Ecugyreal Qiny = {Myy (1- pas/ pas)( KPss/ paz + Uss” 12)+ ( pc/ psa)me (1-
pr/pc)a R}
/{2m(t)(1-pH/pC)[ K(PH/ pH)+ a(R' hH)+ UH2/2]}

or, in the approximated version, as per option 1:

70.

N=a RA2( My Eyomer+ a(R- hi))}= a R/ 2(Tot+aR) <1/2, (when Z=(1/2))
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Summary of some main requirements to optimally reproduce the process in a practical apparatus :
[0061]

- Thefluid sub-populations in 1-2 and 3-3’ respectively 31-32 and 33-33’ need to be exposed to equal field strengths.
The accumulative force applied by the conservative force field, specific to the apparatus, in the direction 1 to 2 and
3’ to 3 respectively 31 to 32 and 33’ to 33, varies in correlation with, or, is proportional to, the number of the mobile
particles constituting the fluid sub population. Maximal field strength.

- The temperature of the fluid impacts its density

- 1-2, 3-3’; 31-32, 33-33’ are equal in length

- Adapted load ideally positioned in 3’-4; 33’-34.

- Conducting channels allowing for minimal resistance to flow of the mobile particles and allowing the other herein
requirements.

- No net interaction between mobile particles’ flow in steady state and the force field.

[0062] Requirements for the application of the process to real and effectively conservative fields: The process,
as a prerequisite subjects the mobile particles to a non-zero conservative field. Some fields, such as constant Electric
field and Gravity are straight-forward and are manifested in inertial reference frame. Others, such as centrifugal and,
magnetic (as for example variable magnetic field or magnetic field acting on a moving electric charge), require specific
conditions to reproduce the conservative nature of their force field, as it pertains to the process, butonce these conditions
are met, these fields can be considered by the process as effectively conservative.

[0063] In such conditions the process can be reproduced as per the principles presented in this paper.

[0064] In figures 5 to 8 are presented four examples of the process under four different force fields: subjected to
gravitational, centrifugal, described in prior art documents and electric and magnetic fields. In all four examples the
process is presented in a relevant reference frame: gravitational and electric in inertial reference frame, centrifugal in
rotating reference frame and magnetic in translational reference frame, which in this case is an inertial reference frame
with given translational velocity of the channels perpendicular to the magnetic field lines. The choice of reference frame
used for the magnetic field is one example out of many options since its effective conservative nature for the process
can be reached in translational, rotational or other motion of the system or even in immobile system subjected to an
electromagnetic force field, in which the electromagnetic field strength is variable over time, a wave.

[0065] The particles in the example circuits 1-2-3-3’-4 are all, each in its appropriate reference frame, subjected to a
conservative force field by which each particle changes its potential energy relative to a point in the reference frame as
it flows from 1 to 2 and from 3 to 3’, and once a full cycle is completed, for example from 1, around the circuit, back to
1, the particles’ potential energy is unchanged.

[0066] In the two latter examples, in addition to the conservative force elements acting with or against the flow, the
fields apply, forces which act to decelerate, or, accelerate, (depending on the fluid flow direction in the channel), the
channels’ movement perpendicular to the flow. In steady state, by having the same mass moving in one direction as in
the other, not changing the mass distribution in the system, over time, these forces cancel out each other completely.

[0067] While the conservative forces act on the two populations, on one in their flow direction and on the other, against
their flow direction, the strength of these forces depends on their total quantity in each group and therefore depends on
their density and for a non-zero density differential between the columns, their total is not zero.

[0068] For the forces acting perpendicular to the flow, these counter forces depend on their density but also on their
speed and therefore cancel each other out completely this is true in all private cases as it is consequence of the
conservation of mass. One group slows the channel velocity and the other accelerates it, having a total effect of zero.

[0069] In any circumstances of operation, whether in moving channels or in immobile channels subjected to electro-
magnetic wave field, same size channels, one containing the cold fluid population and the other containing the hot fluid
population, flowing in opposite directions:

The opposite fluid flow, of equal mass per unit of time flowing in each direction between the two sub populations,
renders the flow’s total energy exchange with the force field (or with its source) to be zero. Once this principle is
established, in the chosen reference frame, these fields can be analyzed as directional, conservative force fields
acting on the mobile particles with the circuit being 1-2-3-3’-4-1 , performance optimized by equal length1-2, 3-3’
channels. To be noted that these forces, perpendicular to the flow do have an effect on the particles distribution
along the channels’ cross section, a factor that may influence the effective cross channel section area, A, and may
affect channel losses. Once taken into account, however this effect can be rendered negligible and in any event, it
does not change the counter force mutual cancellation and does not change the zero net energy exchange between
the fluid flow and the field, in steady state. The type of conservative force applicable to each circuit replacing the
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generic F=ma used in this paper depends on the type of force field/particles in each specific case as for example
F=qE +qBu, F= mQ2r, F= mg.

[0070] The efficiency in both configuration options may be analyzed from the point of view of the overall fluid’s rotational
acceleration characteristic in the force field resulting in certain conditions in unstable behavior:

For first configuration option:(figure1): The whole fluid manifests asymmetric rotational inertial behavior relative to
the reference frame and has therefore a tendency to accelerate in a rotational motion, along the circuit. This means
that to have steady state, the load needs to present a counter force, equal to the one accelerating it and therefore
a pressure differential, independently from effects of variation in directional kinetic energy, since in steady state the
station to station kinetic energy variations have neither accelerating nor decelerating effect, on the fluid in the circuit
1-2-3-3-4 as a whole. which is identical to the pressure differential imposed by the columns. This would make the
calculation of the efficiency behave as follows:

The energy density differential Ey¢/V- Ec4/V is equal to (1-py/pe) pc @ R. in the process’s circumstances It is
also pure pressure differential, as it is the result of a static force on the fluid’s sub populations caused by the
conservative force field:

71.

AFz1=AFz,=mca-mpya=mc¢(1- p/ pc)a= pcV(1- pv/ pc)a

72.

AP3z1=APs4=(mca-mya)/A=(mc(1- pu/ pc)a)/A= (pcV(1- pu/ pc)a)/A=(1-pu/pc)
pcaR

[0071] This force and consequent pressure differential is the force/pressure differential required to zero the overall
rotational acceleration tendency, of the whole fluid population. It is a requirement of the steady state being of steady
flow velocity. The variations of the directional kinetic energy from station to station in steady state do not influence this
force differential as the flow of the fluid as a whole does not change any of its parameters over time and therefore does
not interact with this force, which, viewed in the process’s reference frame is static and tangential to the flow circuit,
acting on the fluid as a whole by consequence of the conservative force field.

[0072] The fluid situated in 3’, of mass Mgy is at pressure which is the consequence of the interaction between the
fluid band 4-1-2-3-3’ (which is of tendency to accelerate towards 3’ )and the load.

[0073] The fluid in 4 of same mass My, is at pressure which is the consequence of the interaction between the same
fluid band 4-1-2-3-3’(which is of tendency to accelerate away from 4 ) and the load. The pressure differential between
these two stations is (1-py/pc) pc @ R regardless of the variations in temperatures, volumes or velocities of the specific
M) masses situated in 3’ and 4 in steady state but depends rather on the process’s overall equilibrium.

[0074] Therefore: the efficiency, as per this requirement would behave as:

73.
n'= ES'—4(t)/ Q2—3(t)=[( KPs VS’(t)+EKinS'+EP ) — (KP4 V4(t) +Exkina+Ep )/ Q2—3(t)= [VS'(t)
(KPg + pg Us® /2)- Vay(KPs + pa Us® /2))) Qoay= [Vary (KPs + pa Us® /2)-
Va(K(Ps- (1-pr/pc) pc @ R )+ paus® /2)1 Qasy= [KPa(Vagy- Vaw) +( po/ pa)Kmy
(1-pr/pc)a R+ my us® /2- my us® /2)/ Qus Therefore :

Therefore :

74.
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n'= [my (1- ps/ Pa)( KPs/ ps)+ My (1- ps? pa2)(Us? 12)+( po/ pa)Kmgy (1-pr/pc)a

R] / [me(1-pr/pc)( KPW pi- a hut up?/2) + my(1-pu/pc) aR]

[0075] Inits approximate form, on the basis of high pressure and density, strong force field, Mgy (1- pa/ pa)( KP3/ pa)+
M) (1- p312/ p42)(u32 12) gets smaller and if, on basis of these criteria, considered negligible, pc/ p4 considered close to
1, the approximate form of the n’ becomes:

75.

n'=[KaR]/ [Tot + aR]

in such an event in conditions of strong enough force field, the state will be stable up to a given threshold level by
which 1n’=1. Passed this level the state will not be stable and excess required energy necessary to reach the
appearance of >1 would be taken from the field, for the unstable transition and from the fluid causing the progressive
cooling of the system until efficiency drops (real efficiency is not exceeding parity. In the non steady state transition,
in the energy input are participating the external field and the fluid’s energy previous to additional heat input) to
regaining steady state. This would mean an effective one source system with no additional cooling required from
an external colder environment and/or without requiring a portion of the useful output energy to be used for additional
cooling of the system as may be required by the analysis of 1. Such one source result would be in contravention of
the second law of Thermodynamics.

[0076] Forthe second configuration option (figure 3), as per the Z=0.5 example, this becomes:

76.

n'= [Ka R]/ 2[Tot + aR]

[0077] The process in conditions by which the mobile particles’ temperature-density is inversed, when increasing
fluid’s temperature increases its density: in such conditions, the process works as per the same principles, provided
direction of the force field is inverted. An important consequence would be that in these circumstances, on the load, the
expansion effect by reason of loss of pressure, acts in the same way as the temperature drop due to the output of energy
through 3’-4 or 33’-34: they both act to reduce the density.

[0078] A portion of the useful output energy at 4 or 24 or 34 or 44 may be fed back to cool the mobile particles as
necessary to maintain steady state.

[0079] In case the cooling of the flow during its passage through the Load at 23’-24 or 43’- 44 (figures 2, 4) is sufficient
it is not necessary to cool further the flow after the station 24 or 34 and in this case the section 24-21 or 41-42 are also
isolated as no heating exchange for cooling by a colder environment outside the circuit is necessary.

Claims

1. A process producing useful energy from thermal energy, characterized in that a fluidic overall population of mobile
particles confined to an unidirectional flow closed circuit of conducting channels (1-2-3-3’-4-1;31-32-33-33’-34-31)
is subjected to a conservative or effectively conservative force field with the exception of centrifugal and gravitational
force field, the circuit being thermally insulated with the exception of two non juxtaposed areas afirst area (2-3;33-33’)
allowing thermal exchange for heating (Q;,,) from a warmer environment outside the circuit, a second area (4-1;31-32)
allowing thermal exchange (Q,,;;) for cooling, as necessary, by a colder environment outside the circuit, in that said
closed circuit is provided with a load (3’-4;33’-44) designed to convert the energy it receives from the mobile particles
flow to a useful output energy located in the flow direction after the first non insulated area (2-3;33-33’), in that in
two portions of the unidirectional circuit located before (3-3’;33-33’) and after (1-2;31-32) said load, flow velocity
vector is parallel or has a component which is parallel to the conservative or effectively conservative force field one
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portion with a warm flow and the other portion with a cool flow of mobile particles and in that if the density of the
chosen mobile particles decreases when the temperature increases, the direction of the conservative force field is
the same as that of the cool flow velocity vector or of a cool flow velocity vector component in the said circuit portion
and the inverse if the density of the chosen mobile particles increases when the temperature increases.

2. The process according to claim 1, characterized in that the length of each of the said two non insulated thermally
areas varies as necessary.

3. The process according to claim 1 or 2, characterized in that a portion of the useful output energy is fed back to
cool the mobile particles as necessary to maintain steady state.

4. The process according to claim 1 or 2 or 3, characterized in that the mobile particles are particles which are free
to move in the circuit channels and may be of any type: electrically charged or not as electrons, ions, electrically
neutral atoms, molecules, and may be in any state such as ideal or degenerate gas, liquid, solid, semi solid plasma,
superconductor.

5. The process according to one of the claims 1 to 4, characterized in that the conservative or effectively conservative
force field is electric (E) or magnetic.

Patentanspriiche

1. Prozess, der aus Warmeenergie Nutzenergie erzeugt, dadurch gekennzeichnet, dass eine Fluid-Gesamtpopula-
tion von beweglichen Teilchen, die auf einen unidirektionalen geschlossenen Stromungskreislauf von leitenden
Kanalen (1-2-3-3’-4-1; 31-32-33-33’-34-31) beschrankt sind, einem konservativen oder tatsachlich konservativen
Kraftfeld, ausgenommen eines Zentrifugal- und Gravitationskraftfeldes, ausgesetzt wird, wobei der Kreislauf ther-
misch isoliert ist, ausgenommen zweier nicht nebeneinander liegender Bereiche, eines ersten Bereichs (2-3; 33-33’),
der Warmeaustausch zum Warmen (Q;,,) von einer warmeren Umgebung auRerhalb des Kreislaufs ermdglicht,
eines zweiten Bereichs, (4-1; 31-32), der Warmeaustausch (Q,,;) zum Kuhlen nach Bedarf durch eine kaltere
Umgebung aulerhalb des Kreislaufs erméglicht, dadurch, dass der Kreislauf mit einer Last (3’-4; 33’-44) versehen
ist, die so ausgelegt ist, dass sie die Energie, die sie vom Strom der beweglichen Teilchen empfangt, in eine
Ausgangs-Nutzenergie umwandelt, und in Strdmungsrichtung nach dem ersten nichtisolierten Bereich (2-3; 33-33’)
angeordnet ist, dadurch, dass in zwei Abschnitten des unidirektionalen Kreislaufs, die vor (3-3’; 33-33’) und nach
(1-2; 31-32) der Last angeordnet sind, ein Strémungsgeschwindigkeitsvektor parallel zur konservativen oder tat-
sachlich konservativen Kraftfeld ist oder eine Komponente aufweist, die parallel dazu ist, ein Abschnitt mit einem
warmen Strom und der andere Abschnitt mit einem kiihlen Strom von beweglichen Teilchen, und dadurch, dass,
wenn die Dichte der gewahlten beweglichen Teilchen bei Zunahme der Temperatur abnimmt, die Richtung des
konservativen Kraftfeldes gleich wie die des Geschwindigkeitsvektors des kilhlen Stroms oder einer Komponente
des Geschwindigkeitsvektors des kilhlen Stroms in dem Kreislaufabschnitt ist und umgekehrt, wenn die Dichte der
gewahlten beweglichen Teilchen bei Zunahme der Temperatur zunimmt.

2. Prozess nach Anspruch 1, dadurch gekennzeichnet, dass die Lange jedes der beiden nichtisolierten thermischen
Bereiche nach Bedarf variiert.

3. Prozess nach Anspruch 1 oder 2, dadurch gekennzeichnet, dass ein Teil der Ausgangs-Nutzenergie riickgeflihrt
wird, um die beweglichen Teilchen nach Bedarf zu kilhlen, um einen stationdren Zustand aufrechtzuerhalten.

4. Prozess nach Anspruch 1 oder 2 oder 3, dadurch gekennzeichnet, dass die beweglichen Teilchen Teilchen sind,
die frei sind, um sich in den Kreislaufkanalen zu bewegen, und von jedem Typ sein kdnnen: elektrisch geladen oder
nicht wie Elektronen, lonen, elektrisch neutrale Atome, Molekile usw., und in jedem Zustand sein kdnnen, wie
beispielsweise idealem oder entartetem Gas, Flissigkeit, Feststoff, Halbfeststoff, Plasma, Supraleiter.

5. Prozess nach einem der Anspriiche 1 bis 4, dadurch gekennzeichnet, dass das konservative oder tatsachlich
konservative Kraftfeld elektrisch (E) oder magnetisch ist.
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Revendications

Processus produisant une énergie utile a partir d’'une énergie thermique, caractérisé en ce qu’une population
fluidique globale de particules mobiles confinées dans un circuit fermé a écoulement unidirectionnel de canaux de
conduction (1-2-3-3’-4-1 ; 31-32-33-33’-34-31) est soumise a un champ de force conservateur ou réellement con-
servateur, a 'exception d’un champ de force centrifuge et de force gravitationnelle, le circuit étant thermiquement
isolé, a I'exception de deux zones non juxtaposées, une premiére zone (2-3 ; 33-33’) permettant un échange ther-
mique pour chauffer (Q,) a partir d’'un environnement plus chaud a I'extérieur du circuit, une deuxiéme zone (4-1 ;
31-32) permettant un échange thermique (Q,;) pour refroidir, selon les besoins, par un environnement plus froid
a I'extérieur du circuit, en ce que ledit circuit fermé est pourvu d’'une charge (3’-4 ; 33’-44) congue pour convertir
I'énergie qu’elle regoit de 'écoulement de particules mobiles en une énergie de sortie utile située dans la direction
de propagation aprés la premiére zone nonisolée (2-3 ; 33-33’), en ce que, dans deux parties du circuit unidirectionnel
situées avant (3-3’ ; 33-33’) et aprés (1-2 ; 31-32) ladite charge, un vecteur de vitesse d’écoulement est paralléle
ou a une composante qui est paralléle au champ de force conservateur ou réellement conservateur, une partie avec
un écoulement chaud et 'autre partie avec un écoulement froid de particules mobiles, et en ce que, si la densité
des particules mobiles choisies diminue lorsque la température augmente, la direction du champ de force conser-
vateur est identique a celle du vecteur de vitesse d’écoulement froid ou d’'une composante de vecteur de vitesse
d’écoulement froid dans ladite partie de circuit et, l'inverse, si la densité des particules mobiles choisies augmente
lorsque la température augmente.

Processus selon la revendication 1, caractérisé en ce que la longueur de chacune desdites deux zones isolées
thermiquement varie selon les besoins.

Processus selon la revendication 1 ou 2, caractérisé en ce qu’une partie de I'énergie de sortie utile est renvoyée
pour refroidir les particules mobiles selon les besoins pour maintenir un état permanent.

Processus selon la revendication 1 ou 2 ou 3, caractérisé en ce que les particules mobiles sont des particules qui
sont libres de se déplacer dans les canaux de circuit et qui peuvent &tre de n’importe quel type :

électriquement chargées ou non comme des électrons, des ions, des atomes électriquement neutres, des
molécules, et peut-&tre dans n’importe quel état tel que de gaz idéal ou dégénéré, de liquide, de solide, de

plasma semi-solide, de supraconducteur.

Processus selon 'une desrevendications 1 a4, caractérisé en ce que le champ de force conservateur ou réellement
conservateur est électrique (E) ou magnétique.
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Fig.2
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F1g3 Conservative force field
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F1g4 Conservative force field
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