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1. Introduction

Building a perpetuum mobile is an old dream of mankind. Thisigdgaongly interwoven with
the personal projections and imaginations we have about the wortdmBkies it difficult
sometimes to discuss the theme reasonably. However, we belietectladl present energy
crisis today with its all negative ecological and political empugences will enforce a constructive
discussion of this theme for the future and we will do our contribution here.

The oldest proposal of a perpetuum mobiles stems from India and datebeback to the"s
century A.C. [1]. A famous report about a perpetuum mobile claim was published [2gby Pe
Peregrinus (about 1200 A.C.) who reported first in the medieval age mbguetism and its
applications, cf. fig.1 . From now on -due to the better availabilpyiofed media- many claims
have been reported. A big compilation of such machine claims wasgobérks in the 19
century [3]. Ord-Hume has reviewed further examples until 1977Tdday the internet is the
most important medium for the discussion of this theme [4].

Scientific discussion started with the development of physics mggnef illumination. Initially
prominent scientist like Leibnitz, Bernoulli, Boyle and Gravesandeudsed the theme
positively. Either they published own proposals like Boyle and Bernatilifig.2, either they
(Leibnitz, Gravesande) gave recommendation letters for perpetuurternotbder like Bessler
[5]. However, the climate of discussion changed with time. In mechtdr@damiltonian energy
conservation destroyed in science any belief in mechanic perpetuufesnisiihermodynamics
Clausius formulated the Second law in 1850 [6] which served succgsasuh working
hypothesis to predict irreversibilities. But on the other sigee@ally this law hindered the
further discussion. Today the actual mainstream tbdymamics demands that every constitutive
material equation has to be compatible with the second law [7].

The typical non-working perpetuum mobiles can be classified as follows:

1) machines which are working in a potential force field.

Especially many of the older claims fall in this categorg B8g. 3. The mistake in these
constructions rely on the erroneous belief that the driving forcesdpéd a non-conservative

force field which is not the case here. It is clear from the mathematics ofiaistémat such



Fig.1 Peregrinus permanent magnet motor Fig.2 Boyle's perpetuum mobile idea

the star is an iron rotor, the magnet is the stator tries to exploit capillarity for energy generation

systems cannot perform working cycles permanently. After the syclosed the energy balance
is exactly zero if any losses are neglected.

2) machines with hidden chemical or nuclear hot or cold fusiassioh processes. These sort
of “perpetuum mobiles” consume a often hidden and finite stock of energy.

The really working (perpetuum mobile-like) machine is always driwea regenerative energy
input and works due to the presence of a non-conservative cyclic input.idresonservative
machines can be subdivided into:

a) systems non-conservative in time:

The working machines of this class are based on a fluctuating sderoergy from the reservoir

of the environment. They often have implemented an sufficientlydadtback mechanism or

Fig.4: the permanent ringing bell

a construction of a high ohmic high voltage
Fig.3: a non working perpetuum mobile battery which let oscillate the small bow!
proposal by Robert Fludd from 1618 between the poles periodically about 40 years



a non-linearity which allows to accumulate
energy after an energy input from the
fluctuating medium. The efficiency of these
machines depends on the amplitude and
frequency spectrum of the medium. Typical

examples -if enumerated from big to small- are

) ) Fig.5 system with a non-conservative
tide power plants, mechanical clocks reloadedqupnng to a conservative field

by fluctuating pressures [1] or mechanical forces, ratchet m@]e#sl hypotheses of so-called
Maxwell demons and zero-point energy systems [9].

b) systems non-conservative in (state)-space (and as well in time)

To this class belong wind wheels and systems with non-conservativevimphtmay be based
on a non-conservative coupling or on cycles in non-conservative ¢elits.5 and tab.1. Other
systems of this class are gradient generating batterydigterial combinations using plasmas
as “electrolyte”. These constructions are intended to maiatéoften very significantly tiny)
electrical current permanently with any significant loss ohubal energy [10]. They are non-
conservative systems in the sense of the definition given in appendix 1.

All these machines become the classical perpetuum mobil¥ kihd if the driving ambient
medium is thermical. This classical type of perpetuum mobile esdreat energy to mechanical
energy with 100% efficiency and cools down the environment.

In this article we try to characterize these machineswilVpresents in sum three systems from

non-linear dynamics and classical thermodynamics as candidates for seconddtiangiol

Table 1: postulated or possible realizations of non-conservative force couplings

system parametrisatiop energy form 1 energy form|2
windmill angleg “wind” field energy | mechanical energy
exotic iron moving path x magnetic field mechanical energy
in magnetic field (and time t) energy
parametric changing time t magnetic field electric current
inductivity energy
parametric changing time t electric field energy electric current
capacitance




2. Characterization of second law violating processes

In order to recognize systems correctly which may bé%dé@ violating character we have to
define first how these systems have to look like.

We restrict the discussion here to systems which are reprodaniblgome back to their initial
state after a cycle. They do not change the chemonuclear corsistemsatter in the
environment after a cycle. It can be followed that these systeawe to be described
mathematically by potential function or variational functionals [1btthBnathematical tools
show exactly the necessary mathematical features in order to descpbedacéle system.

If the differentials of a potential are physically identifiegd work definitions then energy
conservation follows after a cycle of a reproducible systemeMayd Joule were the first who
determined the energy equivalent between heat and mechanical efeegyconsideration and
experiments referred initially to situations showing the maspk form of (point to point)
energy conservation of equilibrium thermodynamics. In general, howewgned out later that
the situation is more complicated because normally energy consermva be proved only after
a cycle is closed due to the potential structure of thermodynaausgd by the reproducibility.
If then the thermodynamic processes are independent from timesttrgotien can be reduced
to a classical equilibrium thermodynamic state space potential dendigd,&sor G.

The entropy is generally defined over the heat definition

Y. dQ:=) T,d§=dU+pdV-)_ pdn ... (1)
j i !

where is define®@:=heat, T:=temperaturep:=pressureY:=volume,;:=chemical potential of
substance),:= number of moles of a particle species. The points indicatédrgotten possible
contributions like field energies for instance.

The entropy or the entropi&s(especially in the case of non-equilibrium thermodynamics if the
system cannot be fitted by only one temperature) are necdssatipns which have to be
introduced mathematically in order to be able to close the reprodagddein the description.
Later Gibbs and Boltzmann found out that the entropy could be calcutatachfprobability
distribution function of the particles of the considered systeday this result is regarded to
be valid in general and is not a conclusion furthermore but has chargea wefinition. For

it is assumed generally that the thermodynamic and thististahterpretation are always



equivalent despite of many different statistic forms of entiropgn-extensive-thermodynamics
and despite of the further complication by time-dependent non-linear thermodynamics.
Therefore, if the particle distribution of entropy can be determined experiipentéollows
that the temperature is always defined uniquely calorimetrioatr dQ:= T.dS if a statistic

definition of S like Gibbs™ definition of entropy

S= kffWIn(W)dnids ()

or another like Tsallis entropy is applied.

The Second Law according to Clausius demands that the net efitd$x0is set free after an
isothermal cycle. The® cannot be described completely by a thermodynamic equilibrium
function of the state space because these cycles contain ib@ties and may be time-
dependent.

There exist other different (but not always equivalent) formulafmrtae 2 Law. For instance
the Planck-Kestin version forbids explicitely any perpetuum mobi®°ddind [12]. Another
practically more applicable version is Kelvin's “proof” or bettaterion for the impossibility
of super-Carnot efficiencies for thermodynamic machines [13].

The 29 Law is an axiom which has not been proved until today. Own tajsrdve it
mathematically from variation principles failed [11]. Other prooésed on thermodynamic
inequalities fail as well because a thermodynamic inequalitgescribe only an irreversible part
of a cyclic thermodynamic process and does not allow to give an generallgnsver to the
guestion about the entropy balance after a complete cycle is performed.

In order to avoid theoretical inconsistencies with tHe.aw it was postulated by [12] that the
constitutive material equations have to be built in coincidence witH'the®. However, we
will show it later that it seems to be obvious that second/ialating systems exist. Therefore,
we believe that it makes more sense to characterize state spaneofagaterials as"?Law-
compatible or not compatible with respect to a thermodynamic procegde. This means, the

2" Law compatibility has to be translated into material catas shown in [14], or in appendix1.



3. Concrete Examples

3.1 inverted hysteresis systems

It is widely known that the hysteresis of ferroelectricardmagnetic materials heats up the
electronic parts if they are excited periodically by attic or magnetic field. Only recently it
was discovered that there exist electronic elements wherehybieresis is reversed.
Consequently, if only heat and electric work are involved in the gib@tgnce these electronic
part should deliver electric energy and cool down the environmentiismtbermal” conditions
according to the first law. In the following subsections we wiispnt the known facts about

these systems .

3.1.a) the FET of Yusa-Sakaki

A good example for such a possible second law violating systéra InAs-quantum dot-doted
FET invented by Yusa&Sakaki [15] and reproduced by Balocco et alfd 6{ructure is shown
in fig.6. The FET was constructed for storing data by charging the gate capacitance

The theoretical model of this FET stems from Rack et al.[17]. The PDE’s of tamsgs

Poissorrequation ¢,0,[£(2).0,®(2)] = -p(2) with p(z):e[Ng(z)fng’d(z)anD(z)]
current A= 20,i@ - ngolzdin(@) -0 3

recombinations athD(z,t) :f(nQD(z,t),n(z))

Here are;, := dielectric constant of vacuuni=dielectric constant of the materiat=charge
density N:=density of donators,.=charge density of electromg,,:=charge density @flectron

trapped im quantum dots(z)=free electron density function specified in the artictesurrent

§ - doping InAs._1.75 ML
AlGaAs
aAs-GaAs 70 nm 200 nm 400 nm

Fig.6: structure of an inAs-quantum dot-doted GaAs- FET
a two-dimensional electron gas (2DEG) is located in the boundary between AlGaAs and GaAs. It
represents the zero potential of the system. The voltage is applied between Al layer and 2DEG.
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Fig.7a the experiment of Yusa-Sakaki-cf.  [16] Fig.7b the theoretical calculation of the Yusa-
gain hysteresis of an inAs-quantum dot- FET Sakaki-FET by Rack et al.[17] _ _
electron charge density of the two-dimensional electron charge density of the two-dimensional
electron gas (2DEG) vs. gate voltage; the electron gas (2DEG) vs. gate voltage; the -
orientation of the cycle area indicates a gain of orientation of the cycle area indicates a gain of
electric energy electric energy

in the FET, andf(nqp,n) is a specific function, which characterizes the recombination process,
cf. [17]. Figs.7 show the electron dengitythe 2DEG (=two-dimensional electron gas) versus
voltage. The diagram represents in effect the ele@tticenergy plane, the sense of rotation of
the hysteresis gives the sign of the energy exchange withvinerament. Remarkable is the sign

of the electric gain hysteresis of the electric cycle usd¢hermal conditions. Further arguments
for the gain hysteresis of this electronic part can be found in [18].

It has to be mentioned that an experimental test of the electnibgai Lissajous oscillogram

is not published until today. The same holds for the cooling down effdéue @lectronic part

after an electric cycle which would need a caloric experiment.

3.1.b) inverted magnetic hysteresis

The existence of gain hysteresis in dielectric structieads automatically to the question
whether analogous systems can exist for magnetism. In deed, aednvgsteresis loop for
magnetic layered system was discovered probably first by Gruzalski in 1977 [19].

In the meantime some more magnetic layer systems have been fadifféreynt authors [20]

which reproduce this effect. A theoretical explanations existedis[21][22]. Of course these



effects have not been investigated (at least not openly) undaspket of energy generation.
Therefore, a significant caloric experiment is still missingy further question is about the
stability of these layer systems. The lifetime of thegeid systems should be high enough in
order to generate significant energy in it. Before such astadile thermodynamic cycling can
be regarded as successful and real, it has to be exclud#uktbéfect is due to chemical energy
which may be set free by a change of the inner structure of the film.

Useful possible applications of inverted hysteresis may be tape worexlused by J.L. Naudin

in his reconstruction of the MEG [4], the Ecklin flux generator [4earl’s magnetic disk [18].

3.2. the thermodynamic mixture systems of Irinyi, Doczekal and Schaeffer

In 1928 Irinyi tested sucessfully the mixture benzene-wateclosad thermodynamic cycle as
power increasing working medium for steam engines of locomotivesl{2&js known already
that the pressure of benzene and water adds ideally in a mixaozekal took over Irinyi's idea
and - after intense experiments with this mixture which cavepeobably as well the labile
states- he patented a motor using the mixture benzene-wsat@riing medium [24]. He
reconstructed an auto motor into a steam motor during'tme®@d war. The motor had a over-
Carnot efficiency and worked with a temperature difference betttedoiler at 160°C and the
condensor at 80°C. This claim is in effect equivalent to therstait that the Second law can be
violated because if this is valid the proof of Kelvin [13] disproving the existeingerpetuum
mobiles can be perverted. As shown in many textbooks then a heat pubpepusaa to transport

the heat loss of the motor cycle back from the cold pole to the hotter pole without eating up a
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Fig.8a: Irinyi’s steam motor Fig.8Db: Irinyi’s steam motor
M motor , C condensor, S heat exchanger, Sp the rough scheme of the Rankine cycle of
liquid fluid pump, K boiler, P pump Irinyi’'s steam motor, for details cf. appendix 2
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Fig.9a: from Doczekal’'s patent DE155744 Fig.9b: from Doczekal’'s patent DE155744
M motor , B separator, K boiler, P pump possible cycles with Doczekal’s machine

the mechanical energy generated by the motor. So a net worlo€Eydth machines combined
can perform mechanical work without any thermic losses.

In Doczekal’s motor the condensed liquid was taken out aftadibbatic expansion.Then it was
not necessary to switch on the condensor in the fluid cycle of his systammctindensor was
switched off the motor continued to work at reduced power.Thereforesitieme seemed to be
equivalent to a perpetuum mobile of second kind. It is not cleay telkdether it cooled weakly
against environment in effect by non-avoidable parasitic heat losses of the workimngena
The memory of this machine was revived by the journalist Hietg2b¢ and recently Schaeffer

(26) rebuilt Irinyi’'s machine which uses water-benzene as fluid performing edolapour

Fig.10a: the Irinyi-Schaeffer motor Fig.10b: the Irinyi-Schaeffer motor

the double piston construction the demonstration machine



cycle. The machine works in the range between 450°K and 350°C. Under these conditions he
claims to have measured efficiencies of about 60% which is muchr tiigireallowed by the
Carnot’s maximum efficiency criterion [13]. Schaeffer estesalso the efficiency theoretically,
however the derivation contains errors and is too low if compaitd his own claimed
measurement. A corrected version of such a calculation can be found in appendix 2.

In the following we present here the results of an estimaticelation of this mixture which
shows that this mixture may be used in deed in order to build a perpeioioire of second kind
at an environment temperature of 450°C. The calculation will elucidate ttve stescriptions
given by Doczekal's patent and it allows to reconstruct Doczekal’s cycle.

The mixture water-benzene is the limit case of an azeotroptcim®. The gas mixes ideally
meaning that the partial pressures of the single gases sandglyp to the total pressure of the
mixture. The polar-apolar liquid mixture demixes quite completed two liquid phases in the
region of the state space interesting here.

If the free energy of this mixture is evaluated into a Taylor expansion omlg tdrfirst order

are sufficient to describe the molar free energy F of the system, i.e.

F(v,T, Xl) = XlFl(pl) + (1_X1) Fz(pz)) = XlFl(lel) + (1_X1) FQ(V/(l_Xl)) 4)

where v:=spec. volume, T:=temperature, x:=molar ratiemolar density and indices 1stand
for benzene and 2 for water. The additivity of the partial presdotl®ws from this ansatz
according toP = -0F/ov=p, +p,:= Pe i, * Pro

Due to the Legendre transformation all other potentials havereestaucture a@l). Using the
ideal properties of the mixture, the phase diagram, cf. fig.11 ecaorstructed for not too high
temperatures according to the following method [27]:

Due to the ideality of this mixture the pressure can be cadcliet the exact sum of the amounts
of the partial vapour pressure of benzene and water alone at tamgetzelow 200°C . The
maximum pressure of a mixture at a certain temperaturescnind as the sum of the saturated
pressure of water and benzene at (or very nearby) the azeqtoaqtiéor the mixture. Then the
dew lines in the p-x diagram are (almost completely) horizanthtontain the azeotropic points.
Only in the very close neighbourhood of a pure substae® ¢r x=1, omitted in fig.11) the
saturated pressure of the mixture approaches the saturated @relssach substance. The

boiling line of the 2-phase area and the gas is determined by the equations

10
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Fig.11: the P-x phase diagram of benzene-water
dotted line shows the line of the azeotropic points; liquid state above horizontal lines, two-phase
area between lines of same color, gaseous state below lines of same color.
Arrows denote the path of Doczekal’s cycle, cf. fig.12 and text
total pressure P-= Ph,o *Pegs,
right to the azeotropic point Pt
g p p " XCGHG P (5)
Ph0

sat _

left to the azeotropic point Xi1,0 =

7XCGH6

where the indexsatdenotes the saturated state of the mixed vapour.
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In order to calculate the thermodynamic cycles we use the théesy of binary mixtures - i.e.
Mollier’s theory developed for wet air[28]. This theory works élyamder the conditions listed
above (ideal mixing of the gas, complete demixing of the liquid,abesyegarded to be ideal).
We modify the theory here for the system water-benzene. The idea is:

In the phase diagram on the left side of the azeotropic poatérworresponds to the liquid,
benzene to the air, on the right side the roles are interchanged.

In order to write the program the following equations are needed to describe the ;mixture
The vapour pressure of the “steam” has to be determined at trentdlemperatur@ with a an
adequate vapour pressure equation [29]. Then, due to the ideal gas ktoKe, of saturated
“steam” can be calculated either in mass units as masteafis (in kg) /per mass “air” (in kg)
[28] either as molar ratio x of “steam” in the mixed gas (M denotes molecutses)a

in mass units xsat:Msteampsat/(Mair(P_psat)) 6
in molar units X, =X_ M ;. (Mg Mo X ©)

air steam

This allows to calculate the saturated enthalpy of the “steam-air” mixture

in mass units H_,=Cp, AT+X_ (CPyeadT +1); .
in molar units hsat - Cpair IvlatirAT (17Xsat) +XsatMstean(CpsteanAT * I’) ( )

HereAT is the difference from a arbitrary chosen reference teatypeil, for which is taken 0°
C for water. At this temperature the enthalpy of evaporatiand the specific hedp are

determined as well. This allows to calculate the total moldragpyh of the liquid-gas mixture
h= CpairMairAT (1_X0) +Xg XsatMstean(CpsteanAT wr)+ (1_Xg) MsteamequuidAT (8)
wherex, is the content of water in liquid-gas mixture agd the molar content of the gas phase.
The use ok, becomes necessary if the expansion or compression crosses thmee dax=X,,
and the process moves into the 2-phase-area. Then, the initiallyhgiv@ncontent of “water”

X, becomes higher thag, and it is necessary to determine the molar cogoit gas-liquid

mixture. The molar ratio of “air” in the mixture id-x;) =xg.(1—xsat) . Therefrom follows

Xy = (1-x)/(1-x,) (9)

For the calculation of the cycle the isentrope is necessachwhdifficult to determine using

12



the old methods of Mollier theory. We obtain the isentrope by the following method:
We remember the equation for enthalgiy = VdP+TdS . If we have an isenttogdsdS=0

Therefore we obtain an equation for the isentrope, namely

dh=VdP or h.,=h,+V(P, .,-P) (10)

This additional equation allows to determine iteratively thetieee if an initial point is given.

The scheme to determine the isentrope is the following, cf. appendix 3

o calculate the first point from the initial values
setT, x, Pand calculat@g,, Xz N, h, X

[ for the next point of the isentrope
@ setP
®solve h (T .)=h(T)~+V(P,.,-P)

for T,,, by iteration using the equation of state

n+1

@ determine the final valugs,, X, h, for the point

end of the loop

The results of the calculation are shown in fig.12 to fig.14. If the resultoarpared with the
patent of Doczekal, cf. fig. 9, a good explanation for these cycles can be found:

We set the system initially to the upper temperature giventtmerhoiler. It contains a saturated
water-benzene vapour mixturedf particles of the specific volumg whose total volume is
Ve=V,* N. Then, the piston is expanded isentropically until the temper&urooled down
adiabatically to a range between 450 °C and 350 °C. By this prooeulyra ratiox, of all N
particles in the piston volume remains gaseous and dIatjpof (only) water condenses. The
benzene remains completely in the superheated state, ct1figThen, the liquid water is
separated from the gas and is recompressed to the inittadgtaressure by a pump, whose
energy is neglected here in the following because this amountrgiyes@egligible compared
with the gas compression. The remaining gas is recompressed adigbatitl it reaches the

initial temperature of 176.85°C. Remarkable for this procedure id#habmpression adiabate

13
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Fig.12a: Doczekal p-v-cycle calculated

the cycle consists of: 1) an isentropic adiabatic expansion (red full line), 2) a separation of the phases,
3) an adiabatic isentropic compression to the switching point (blue full line) 4) an isotherm compression

to the initial pressure (full green line) 5) an evaporation of the condensed fluid(on the full green line),

Note the net gain work arean in the left upper corner of the diagram!
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Fig.12b: Doczekal T-v-cycle calculated

the cycle consists of: 1) an isentropic adiabatic expansion (red full line), 2) a separation of the phases,
3) an adiabatic isentropic compression to the switching point (blue full line) 4) anisotherm compression

to the initial pressure (full green line) 5) an evaporation of the condensed fluid (on the full green line)
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lies only very slight above the expansion adiabate. This is diffee@ther mixtures like water-
air where the difference between the compression and the expansioatads greater leading

to higher losses. As shown in fig.12a+b the temperature adtbenpressed mixture rises faster
and, if 450°K are reached, the volume of the compression adiabateds dngigthe pressukre

is lower if compared with the expansion adiabate. In order to theseycle the volume is
compressed now back to the starting pred8yom the isotherm path. Here the gaseous volume
is smaller than at the starting point, namejy=v,* N * x, . If the separation between liquid and
gas is removed the liquid can evaporate again taking heat from the environment of 450°C, the
piston removes to the initial position and the cycle can start again.

The remarkable point of this crossed cycle is that there exist regionsarhpente where the
balance of work can be negative after the cycle, meaning thétisvgiven off under quasi-
isothermal conditions. Due to energy conservation then net heat muakdre from the
environment at 450°C. This means: These cycle are very pure second law violatiag cycle
The source code of the program contains some approximations:

1) The liquid volume which falls out during the expansion is reégte We convinced us that -

if we assume an overestimated constant liquid volume - the result is not changéchsityif

2) The gaseous phase is assumed to be ideal.
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Fig.13: the p-v-Doczekal cycle optimized Fig.14: convergence of the used algorithm
calculated exchanged energy gain vs. end the diagram shows that the algorithm to
pressure of the cycle . An optimum of gain can calculate the net gain converges very slowly

be found around 14 bar if the cycle starts at
about 19 bar
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3) The heat capacity of each component was taken as an extoapalahber in order to be near
to the real enthalpy.

The last two inaccuracities can be avoided using the dateffimm an exact equations of state.
If our results can be confirmed by a more accurate real stiatdation and an experiment the
following main questions should be answered in the future: Can thesaymade more efficient
and is it possible that it can be proceeded at environment temperature ?

We suggest here some first ideas to overcome this problem:

1) To solve the temperature problem it may be possible

a) either to seek for azeotropic mixtures which work similarly at environmepetatures.

b) either to implement jet turbine like compressors in order to preheat latchily the heat
delivering gaseous fluid of environment to the working temperature.

2) Because an isotherm is difficult to realize technologidhlyisotherm of the cycle can be
replaced by a piecewise path approaching the isotherm. This clonédechnologically by
leading the fluid through many short adiabatic turbine stages (ongjshterchanging with heat
exchangers which perform an isobar change of state.

3) In order to enhance the relative small gain of the Doczekkd tyshould be prolonged to

higher pressures by adiabates. This needs a carburetor in the motor, cf. fig.15 below.

P

Sy, compression
“yadiabate
¢

«  switching point

\‘t\msotherm

expansion
adiabate

isotherm

separation point

Fig.15: proposal for a Doczekal p-v-cycle enhanced f  or higher gain
red lines: adiabatic expansions, blue lines: adiabatic compressions, green lines: isotherms; this cycle

needs an injection of liquid benzene before the expansion. It was perhaps realized in Doczekals motor
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Appendix 1: Generalization of the conservative property in the sense of group theory

First we give some examples in order to be able to make ttractom later and to formulate

the appropriate definition useful to be a tool in order to test for gain cycles.

Example 1energy differences in a force field between points on different paths, cf. Tab.1
From a force field in space we take out 4 points. We assume firelthéo be test charges on
which the forces act at these points. We calculate the forfegetites between the charges at
these different points. According to tab. 2 this “energy” differdretereen PP P3 is 3. If one
returns directly P3 P1 the difference -3 and the sum of both pathes is 0. But, if onesreuzer
P2, i.e. P®P2>P1 then the “energy” differences are summed up to -4+2=-2!
This means: the sum of this cycle is for this way

PI>P3»P2P1=1.
Because the result is different from zero after a cycle this fieldlelaabn-conservative.
In physics, chemistry and material science there exislyragstems to be tested for energy
conservation . For one-dimensional potentials | remember to tie&oeleemical row of
potentials, to the transition matrix for the spectral statggamtum mechanics, to the Hess heat
theorem in thermodynamics and the table of different thermovoltagesmhtheals showing

the Seebeck-effect. If the potential differences are represented in xa forathiese effects as

Table 2: Energy differences between the points in a field

from pointl point2 point3 point4
to

pointl 0 2 -3 -5
point2 -2 0 -4 -11
point3 3 4 0 -8

point4 5 11 8 0
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done above, a zero has to be the result after a closed cyclevid¢henergy conservation may
be violated. The idea can be generalizeded principally as witidather conserved quantities

like momentum and angular momentum.

example 2: cycles with exchange rates of currencies

Something analogous can be done with exchange rates of currentfiese IExist a table of
exchange rates on different stock markets one can try to run moneyavardifiaths over the
different stock markets. If the exchange rates from table Zai@ a gain is notpossible
(overlook the errors in the last digits) on any path. Because ditrége deals” are impossible

in any cycle we call the matrix “conservative”.

Abstraction of the problem:

From these examples the following question arises:

What are the properties of conservative matrices whose closkes eye proceeded always
without gain or loss. For cycles using the addition as operationrieeg¢ difference or the gain
is zero after a cycle, for a cycle using the multiplicat®o@eration the overall factor at the end
is 1 after the cycle is closed. If this is not the case it is possible to run the money

in a closed cycle over the different stock markets and to win money (wéahgutseful work).

Under this conditions the markets are not in equilibrium, the matrix is non-conservative.

Table 2: exchange rates of different stock markets on 12.6.03

place London Frankfurt New York Tokyo

(Pfund) (Euro) (Dollar)  (Yen)
currency
Pfund 1 0.70 0.5932202 0.0503597122
Euro 1.428571 1 0.8474576 0.0071942446
Dollar 1.68571378 1.18 1 0.0084892086
Yen 198.571369 139 117.7966 1

18



Is it possible to find a test operation to check whether thexngtionservative ? To answer this
guestion we regard the elementsuad g, from the first and third line of table 2. We multiply
the elementawith every element of line 1. If all elements of the newwdated row 1 coincide
with line 3, then these rows of the matrix of the exchange of currencies arevatimser.e. if

B =& . &y
In this case we say the lines are “multiplicatively” dependBm¢ analogue can be done with
table 1. Row n is compared with row m. Due to the additivity of vitdnklds for the worked

performed on a path over three points

%i = Wi t A

if the field is conservative.

If a, is correctly transformed according to this operation then ties lare “additively
dependent”. If the operation can be done with all lines no gaisschn be obtained in a closed
cycle. Under this conditions the set in matrix is conservative andvdeegt by one line. If the

lines are multiplicatively dependent they can be represententeslladitively if one writes.

log &, = log g, + log &,
Thus conservativeness can be generalized in the following way:

We have a matrix M containing a set of elemeptsTdnen we can write down generally
the generalized definition of the conservative property of groups as follows:
A matrix is called conservative, if all elements i of a rova ofiatrix can be transformed into

another row according to the transformation

ani:a‘mioa‘nm
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Appendix 2:

In [26] Schaeffer tries to estimate the efficiency of Ramkine cycle with the mixture water-
benzene. The basic idea of the proof is to determine the enthalpiepofation for the mixture
benzene water from the vapour pressure curve. To do this he useatisaus-Clapeyron
equation for simple substances. This is one mistake in his procfofieet equation to be used
is the vapour pressure curve for binary mixtures, cf. [28] eq. (330).

This equation can be rewritten

h:=x{"(hy -hy +(1-x)(h,-hy)

i / / /
X, % | 0 oX
T 2wy w9+ [“] =

1-x (9% ), T (12)

= TR ) ()0 )

Due to the insolubility of benzene in water (in the modehggsx, = 0) the 44,/ ok, term on

the right side the second line(@®2) can be taken for zero. This means: the sought values of the
enthalpy of evaporation (the left side of effi2) add up according to the lever rule and can be
calculated more simple by using thermodynamic tables.

Schaeffer’s second error lies in the belief that the isentayseoh the vapour pressure curve for
saturated steam. According to our calculations the isentrope is not identircHiis curve but
lies below the saturated vapour pressure curve at the samedampefherefore Schaeffer’s
Rankine cycle has to be determined newly. Probably it is a-Baamiine cycle shown in fig.16a)
+b). The cycle works as follows:

point 1-2: isobar + isotherm;  point23: isentrope; point 34: isobar ;

point 45  isobar + isotherm; point31: (for fluid) first isentropic then isobar ;

The states of the different points of the cycle can be calculated from the prodgvam t

point 1: T,=176.85°C, liquid state, p,=19.0912bar, x=0.5088
point 2: T,=176.85°C, saturated vapour, p,=19.0912bar, x=x. = 0.5088
point 3: T,=86.2093 °C, p,=1.3333 bar, x;=0.9394, X =X4= 0.5416
point 4: T,=76.85°C, saturated vapour, p,=1.3333bar, x,.~=0.68774
point 5: T.=76.85°C, saturated liquid statgy.=1.3333bar, x=0.5088
point 6: T,=76.85°C, liquid state, pP=19.0912bar, x=0.5088
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Fig.16a: the Irinyi-Schaeffer Rankine cycle Fig.16b: the Irinyi-Schaeffer Rankine cycle
qualitative p-v diagram of the cycle qualitative T-S diagram of the cycle

Using these values, table 3 and the h_mol_ex values of the prafirappendix 3 we calculate

the following enthalpy differences between the points

point 1-2: isobar evaporation: 4h,, = 30.664 kJ/mol(data from table 3)
using 4h,, = h,-h, = x.(HCGHG” ’HCGHG’) MC6H6+(17x).(HHZO” ’HHzo’) MH20

point 2->3:  adiabatic expansiongh,, =-8.6 kJ/mol  (data read off from program)
using 4h,; = hy-h,
point 35  isotherm compression with condensatigh;. =-34.0803 kJ/mdfrom table 3)
with Ahgs = hy-hy =hg-(hy +4hy+4h,g) and nyg =X He  Mcy, +(1-X) Hy, o M,

CGHG
point 65  adiabatic compressiomh. is not necessary to be calculated here

20

point 6->1: isobar heatingzhg, ~11.7 kJ/mol(estimative data fo€, from [30])
using Ahg,=C AT - withC,=xC,"(CgH) +(1-X) C,"(H,0)

Due to dh=vdp+TdS anddp0 we can identi€y,,= 4h,,>0, Q,; = 4h,.<0 and

Qs; = 4h,;>0 as exchanged heats. Therefrom we calculate the efficiency to be

+ + Ten T
- R0 Qs_1g 0, <=2 30222.2% (13)

Q157 Qg; 450

According to the estimative calculation here the Rankine cytheahixture yields efficien-cies

near to Carnot’s maximum and comes near to Irinyi’s claimed measurement.
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Table 3: the thermodynamic properties of the benzene and water [30]:

units: energies H in kJd/kg volume Virfky  entropies S in kJ/(kg.grad)
benzene: Mwt 78.108 g/mol

T(K) p/(bar) V.16 V©.10° H H° S S~

450°K 9.746 1.43 42.47 475 367.9 3.0095 3.7215
350°K 0.917 1.209 397.1 -160 239.7 2.4937 3.6357
water: Mwt 18.016 g/mol

T(K) p/(bar) V.16 V.10 H’ H™” S’ S

450°K 9.32 1.123 210.883 747.7 2773.9 2.105 6.61299
350°K 0.41635 1.0272 3851.3 321.69 2638.4 1.03766 7.6575
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Appendix 3:

Molwt

Tc/(K)

Pc/(Pa)
CpD/(kJ*kg™*K ™)
CpL/(kJ*kg™*K ™)
CpW/(kJ*kg™*K ™)

r

water
18.015
647.2
221.2*10"5
2.2

2.2

4.3

2501.6

23

benzene
78.108
562.2
48.910"5
1.2
1.2
2.1

442

molecular weight
critical temperature
critical pressure
specific heat of“steam”
specific heat of“air”
specific heatof“liquid”

evaporation enthalpy



Bibliography

1) A. Ord-Hume Perpetual Motion The history of an obsession,
Allen & Unwin, London 1977

2) see either 1) either http://jnaudin.free.fr/html/peregrin.htm

3) H. Dircks Perpetuum Mobile Vol.1 1861, Vol.2 1870,
E.&F. Spon, London

4) interesting links: http://ijnaudin.free.fr or http://jinlabs.org

http://www.rexresearch.com

http://www.overunity-theory.de

http://www.borderlands.de

http://www.gravitation.org

5) J. Collins Perpetual Motion: An Ancient Mystery Solved -

An Investigation into the Legend of Bessler's Wheel

Permo Publications, Leamington Spa, 1997

6) W. Dreyer, W.H. Miller, W. Weiss, Continuum Mech. Thermodyn., 2020151- 184

7) W. Muschik, H. Ehrentraut, J. Non-Equilib. Thermdyn., 1296,175

8) P. Haenggi, F.Marchesoni, F. Nori, Ann. Phys. 208551

9) D.C. Cole, H.E. Puthoff, Phys. Rev. E, 194@,1562

10) D.P. Sheehan, J. of Scientific Exploration 1928303

11) F. Wiepitz undiscussed and unpublished work

24



12) W. Muschik, C. Papenfuss, H. Ehrentraut Concepts of Continuum Thermodynamics
1996 Kielce University of Technology ISBN 83-905132-7-7

13) K. Huang Statistical Mechanics John Wiley New York, London, Sydney, 1963

14) W.D. Bauer, Archives of Thermodynamics, vol.19, 1998, 59 - 83

15) G. Yusa,. and H. Sakaki, Appl. Phys. Lett., 199(3), 345 - 347.

16) C. Balocco, A. Song, M. Missous, Appl. Phys. 2@5424), 5911

17) Rack, A., et al., Phys.Rev. B, 2068,165429

see as well URL: http://www.hmi.de/people/rack/diplom/index.html

18) W.D.Bauer http://arxiv.org/pdf/physics/0401151.pdf

19) G.R. Gruzalski, Magnetic and Electric Properties of Amorphous MetallicAlloy

Dissertation, University of Nebraska, Lincoln 1977

20) C.Gauo, Co-based hard magnets, thin film and multilayers

Dissertation, Kansas State University 1991

21) C.Gao, M.J. O’'Shea, J. Magn. Magn. Mater., 1993, 181-189

22) N.D. Ha, T.S. Yoon, E. Gan’shina, M.H. Phan, C.G. Kim, C.O. Kim
J. Magn. Magn. Mater., 200895, 126-131

23) R.Meyer, K.Goldmann, W.Ketterer, F. Stichert, L.Grosse, A. Irinyi

Mischdampf-Krafterzeugung (Patent Arnold Irinyi) 5 Berichte

Deutsches Institut fir Energieerzeugung, Hamburg, 1931

25



24) R. Doczekal
Deutsches Patent Nr.155744 Zweigstelle Osterreich 17.10.1937

25) G. Hielscher Energie im UberfluR - Ergebnisse unkonventionellen Denkens
Adolf Sponholtz, Hameln, 1981

26) Lesa Maschinen GmbH (B. Schaeffer, G. Lerche)
Eine Widerlegung des zweiten Hauptsatz der Thermodynamik, Berlin, Oktober 2005

http://www.lesa-maschinen.de

27) M.Kh. Karapetyants Chemical Thermodynamics Mir Publishers Moscow 1975

28) K. Stephan, F. Mayinger Thermodynamik - Grundlagen und Anwendungen
Band 1 und 2 Springer Berlin 1988

29) R.C. Reid, J.M. Prausnitz, B.E. Poling The properties of gases & liquids
McGraw-Hill New York 1987

30) N.B. Vargaftik = Tables on the Thermophysical Properties of Liquids and Gases
Wiley New York 1975

26



